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CHAPTEE  XII. 

Seoondaby  Sexual  Characters  of  Fishes,  Amphibians, 

AND  Eeptiles. 

JB^BHES :  Courtship  and  battles  of  the  males  —  Larger  size  of  the 
females  —  Males,  bright  colours  and  ornamental  appendages; 
other  strange  characters  —  Colours  and  appendages  acquired  by 
the  males  during  the  breeding-season  alone  —  Fishes  with  both 
sexes  brilliantly  coloured  —  Protective  colours  —  The  less  con- 
spicuous colours  of  the  female  cannot  be  accounted  for  on  the 
principle  of  protection  —  Male  fishes  building  nests,  and  taking 
charge  of  the  ova  and  young.  Amphibians:  Differences  in 
structure  and  colour  between  the  sexes  —  Vocal  organs.  Kep- 
TiLES :  Chelonians  —  Crocodiles  —  Snakes,  colours  in  some  cases 
protective  —  Lizards,  battles  of  —  Ornamental  appendages  — 
Strange  differences  in  structure  between  the  sexes  —  Colours 
—  Sexual  differences  almost  as  great  as  with  birds. 

We  have  now  arrived  at  the  great  sub-kingdom  of  the 
Vertebrata,  and  will  commence  with  the  lowest  class, 
•namely  Fishes.  The  males  of  Plagiostomous  fishes 
(sharks,  rays)  and  of  Chimseroid  fishes  are  provided 
with  claspers  which  serve  to  retain  the  female,  like  the 
various  structures  possessed  by  so  many  of  the  lower 
animals.  Besides  the  claspers,  the  males  of  many  rays 
have  clusters  of  strong  sharp  spines  on  their  heads, 
and  several  rows  along  "  the  upper  outer  surface  of  their 
pectoral  fins."  These  are  present  in  the  males  of  some 
species^  which  have  the  other  parts  of  their  bodies 
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smooth.  They  are  only  temporarily  developed  during 
the  breeding-season ;  and  Dr.  Gunther  suspects  that  they 
are  brought  into  action  as  prehensile  organs  by  the 
doubling  inwards  and  downwards  of  the  two  sides  of  the 
body.  It  is  a  remarkable  fact  that  the  females  and  not 
the  males  of  some  species,  as  of  Baia  clavata,  have  their 
backs  studded  with  large  hook-formed  spines.^ 

Owing  to  the  element  which  fishes  inhabit,  little 
is  known  about  their  courtsliip,  and  not  much  about 
their  battles.  The  male  stickleback  (Oasterosteus  lei- 
v>rus)  has  been  described  as  "  mad  with  delight "  when 
the  female  comes  out  of  her  hiding-place  and  surveys 
the  nest  which  he  has  made  for  her.  "  He  darts  round 
"  her  in  every  direction,  then  to  his  accumulated  ma- 
**  terials  for  the  nest,  then  back  again  in  an  instant ; 
"  and  as  she  does  not  advance  he  endeavours  to  push 
'*  her  with  his  snout,  and  then  tries  to  pull  her  by  the 
*'  tail  and  side-spine  to  the  nest."  ^  The  males  are  said 
to  be  polygamists  ;^  they  are  extraordinarily  bold  and 
pugnacious,  whilst  "the  females  are  quite  pacific." 
Their  battles  are  at  times  desperate ;  "  for  these  puny 
"  combatants  fasten  tight  on  each  other  for  several 
"  seconds,  tumbling  over  and  over  again,  until  their 
"  strength  appears  completely  exhausted."  With  the 
rough-tailed  stickleback  {G,  trachurus)  the  males  whilst 
fighting  swim  round  and  round  each  other,  biting  and 
endeavouring  to  pierce  each  other  with  their  raised  lateral 
spines.     The  same  writer  adds,*  *'  the  bite  of  these  little 


»  YarrelFs  *  Hist,  of  British  Fishes,*  vol.  ii.  1836,  p.  417,  425,  436. 
Dr.  Giinther  informs  me  that  the  spines  in  B.  clavata  are  peculiar  to  the 
female. 

'  See  Mr.  R.  Warington's  interesting  articles  in  ^  Annals  and  Mag. 
of  Nat.  Hist.'  Oct.  1852  and  Nov.  1855. 

*  Noel  Humphreys,  *  River  Gardens,*  1857. 

*  Loudon's  *  Mag.  of  Natural  History/  vol.  iii.  1830,  p.  331. 
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"  furies  is  very  severe.  They  also  use  their  lateral  spines 
"  with  such  fatal  effect,  that  I  have  seen  one  during  a 
"  battle  absolutely  rip  his  opponent  quite  open,  so  that 
"  he  sank  to  the  bottom  and  died."  When  a  fish  is 
conquered,  "  his  gallant  bearing  forsakes  him ;  his  gay 
"  colours  fade  away ;  and  he  hides  his  disgrace  among 
"  his  peaceable  companions,  but  is  for  some  time  the 
"  constant  object  of  his  conqueror's  persecution." 

The  male  salmon  is  as  pugnacious  as  the  little  stickle- 
back; and  so  is  the  male  trout,  as  I  hear  from  Dr. 
Gunther.  Mr.  Shaw  saw  a  violent  contest  between  two 
male  salmons  which  lasted  the  whole  day ;  and  Mr.  K. 
Buist,  Superintendent  of  Fisheries,  informs  me  that  he 
has  often  watched  from  the  bridge  at  Perth  the  males 
driving  away  their  rivals  whilst  the  females  were  spawn- 
ing. The  males  **  are  constantly  fighting  and  tearing 
"  each  other  on  the  spawning-beds,  and  many  so  injure 
**  each  other  as  to  cause  the  death  of  numbers,  many 
"  being  seen  swimming  near  the  banks  of  the  river  in 
"  a  state  of  exhaustion,  and  apparently  in  a  dying 
state."*  The  keeper  of  the  Stormontfield  breeding- 
ponds  visited,  as  Mr.  Buist  informs  me,  in  June,  1868, 
the  northern  Tyne,  and  found  about  300  dead  salmon, 
all  of  which  with  one  exception  were  males ;  and  he  was 
convinced  that  they  had  lost  their  lives  by  fighting. 

The  most  curious  point  about  the  male  salmon  is 
that  during  the  breeding-season,  besides  a  sliglit  change 
in  colour,  "  the  lower  jaw  elongates,  and  a  cartilaginous 
"  projection  turns  upwards  from  the  point,  which,  when 
"  the  jaws  are  closed,  occupies  a  deep  cavity  between 


»  *The  Field/  June  29th,  1867.  For  Mr.  Shaw's  statement,  see 
'Edinburgh  Review,'  1843.  Another  experienced  observer  (Scrope's 
*  Days  of  Salmon  Fishing,'  p.  60)  remarks  that  the  male  would,  if  he 
could,  keep,  like  the  stag,  all  other  males  away. 
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"  tlie  intermaxillary  bones  of  the  upper  jaw."*  (Figs. 
36  and  27.)  In  our  salmon  this  change  of  structute 
lasts  only  during  the  breeding-season ;  hut  in  the  8cdmo 
lycaodon  of  N.W.  America  the  change,  as  Mr.  J.  K. 


•  YaneH, '  Histoiy  of  Britlah  Fiahee,'  vol.  ii.  1836,  p.  10. 


Lord''  belieTes,  13  permanent  end  beat  marked  in  the 
older  males  which  have  previously  ascended  the  rivers. 
In  these  old  males  the  jaws  become  developed  into  im- 
mense hook-like  projections,  and  the  teeth  grow  into 


regnlar  fangs,  often  more  than  half  an  inch  in  length. 
With  the  European  salmon,  according  to  Mr.  Lloyd,' 


*  The  Naturalist  in  Vanconwr'a  laland,'  vol.  i.  186(!,  p 
■  Scan(lina?IaD  Adventurea,'  vol.  i.  1851,  p.  100,  1(M. 
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the  temporary  hook-like  structure  serves  to  strengthen 
and  protect  the  jaws,  when  one  male  charges  another 
with  wonderful  violence  ;  but  the  greatly  developed 
teeth  of  the  male  American  salmon  may  be  compared 
with  the  tusks  of  many  male  mammals,  and  they 
indicate  an  oflfensive  rather  than  a  protective  purpose. 

The  salmon  is  not  the  only  fish  in  which  the  teeth 
differ  in  the  two  sexes.  This  is  the  case  with  many 
rays.  In  the  thornback  (Baia  clavata)  the  adult  male 
has  sharp,  pointed  teeth,  directed  backwards,  whilst 
those  of  the  female  are  broad  and  flat,  forming  a  pave- 
ment ;  so  that  these  teeth  differ  in  the  two  sexes  of  the 
same  species  more  than  is  usual  in  distinct  genera  of 
the  same  family.  The  teeth  of  the  jnale  become  sharp 
only  when  he  is  adult :  whilst  young  they  are  broad  and 
flat  like  those  of  the  female.  As  so  frequently  occurs 
with  secondary  sexual  characters,  both  sexes  of  some 
species  of  rays,  for  instance  B.  hatis,  possess,  when  adult, 
sharp,  pointed  teeth ;  and  here  a  character,  proper  to 
and  primarily  gained  by  the  male,  appears  to  have  been 
transmitted  to  the  offspring  of  both  sexes.  The  teeth 
are  likewise  pointed  in  both  sexes  of  jB.  maculaia,  but 
only  when  completely  adult ;  the  males  acquiring  them 
at  an  earlier  age  than  the  females.  We  shall  hereafter 
meet  with  analogous  cases  with  certain  birds,  in  which 
the  male  acquires  the  plumage  common  to  both  adult 
sexes,  at  a  somewhat  earlier  age  than  the  female. 
With  other  species  of  rays  the  males  even  when  old 
never  possess  sharp  teeth,  and  consequently  both  sexes 
when  adult  are  provided  with  broad,  flat  teeth  like 
those  of  the  young,  and  of  the  mature  females  of 
the  above-mentioned  species.^     As  the  rays  are  bold, 


»  See  Yarrell*s  account  of  the  Rays  in  liis  *  Hist,  of  British  Fishes/ 
vol.  ii.  1836,  p.  416,  with  an  excellent  figure,  and  p.  422,  432. 
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strong  and  voracious  fishes,  we  may  suspect  that  the 
males  require  their  sharp  teeth  for  fighting  with  their 
rivals;  but  as  they  possess  many  parts  modified  and 
adapted  for  the  prehei^ion  of  the  female,  it  is  possible 
that  their  teeth  may  be  used  for  this  purpose. 

In  regard  to  size,  M.  Carbonnier^^  maintains  that 
with  almost  all  fishes  the  female  is  larger  than  the  male ; 
and  Dr.  Gdnther  does  not  know  of  a  single  instance 
in  which  the  male  is  actually  larger  than  the  female. 
With  some  Cyprinodonts  the  male  is  not  even  half  as 
large  as  the  female.  As  with  many  kinds  of  fishes  the 
males  habitually  fight  together;  it  is  surprising  that 
they  have  not  generally  become  through  the  effects  of 
sexual  selection  larger  and  stronger  than  the  females. 
The  males  suffer  from  their  small  size,  for  according  to 
M.  Carbonnier  they  are  liable  to  be  devoured  by  the 
females  of  their  own  species  when  carnivorous,  and  no 
doubt  by  other  species.  Increased  size  must  be  in 
some  manner  of  more  importance  to  the  females,  than 
strength  and  size  are  to  the  males  for  fighting  with 
other  males ;  and  this  perhaps  is  to  allow  of  the  pro- 
duction of  a  vast  number  of  ova. 

In  many  species  the  male  alone  is  ornamented  with 
bright  colours  ;  or  these  are  much  brighter  in  the  male 
than  the  female.  The  male,  also,  is  sometimes  provided 
with  appendages  which  appear  to  be  of  no  more  use  to 
him  for  the  ordinary  purposes  of  life  than  are  the  tail- 
feathers  to  the  peacock.  I  am  indebted  for  most  of  the 
following  facts  to  the  great  kindness  of  Dr.  Giinther. 
There  is  reason  to  suspect  that  many  tropical  fishes 
differ  sexually  in  colour  and  structure ;  and  there  are 
some  striking  cases  with  our  British  fishes.  The  male 
Callionymus  lyra  has  been  called  the  gemmeous  dragonet 


10  As  quoted  in  *  The  Farmer/  1868,  p.  369. 
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"from  its  brilliant  gem-like  colours."  Wlien  freshly 
taken  from  tlie  sea  the  body  is  yellow  of  various  shades, 
Btriped  and  spotted  with  vivid  blue  on  the  head ;  the 
dorsal  fins  are  pale  brown  with  dark  longitudinal  bands ; 
the  ventral,  caudal  and  anal  fins  being  bluish-black. 
The  female,  or  sordid  dragonet,  was  considered  by  Lin- 
nteus  and  by  many  subsequent  natni'alists  as  a  distinct 


8  of  a  dingy  reddish-brown,  vrith  the  dorsal 
fin  brown  and  the  other  fins  white.  The  sexes  differ  also 
in  the  proportional  size  of  the  head  and  mouth,  and  in 
the  position  of  the  eyes ; "  but  the  most  striking  differ- 
rence  is  the  extraordinary  elongation  in  the  male  (fig.  28) 

a  fraia  YHrtell'a  '  Biitish  Fishes,' 


of  the  dorsal  fin.  The  young  males  resemble  in  struc- 
ture ami  colour  the  adult  femalea.  Throughout  the 
genus  Oaliionymus,'^  the  male  is  generally  much  more 
brightly  spotted  than  the  female,  and  in  several  species, 
not  only  the  dorsal,  but  the  anal  fin  o£  the  male  is  much 
elongated. 

The  male  of  the  Cotius  scorpius,  or  searscorpion,  is  more 
slender  and  smaller  than  the  female.  There  is  also  a 
great  difference  in  colour  between  them.  It  is  difficult, 
as  Mr.  Lloyd  '^  remarks,  "  for  any  one,  who  has  not  seen 
"  this  fish  during  the  spawning-season,  when  its  hues  are 
"  brightest,  to  conceive  the  admixture  of  brilliftnt  colours 
"  with  which  it,  in  other  respects  so  ill-favoured,  is  at 
"  that  time  adorned."  Both  sc :xea  of  the  Lairus  mixtiis, 
although  very  different  in  colour,  are  beautiful ;  the  male 
being  orange  with  bright-blue  stripes,  and  the  female 
bright-red  with  some  black  spots  on  the  back- 
In  the  very  distinct  family  of  the  Cypriuodontidae — 
inhabitants  of  the  fresh  waters  of  foreign  lamls — the 
aexea  sometimes  differ  much  in  various  characters.  In 
the  male  of  the  Mollienesia  peienensts,'*  the  dorsal  fin  is 
greatly  developed  and  is  marked  with  a  row  of  large, 
round,  ocellated,  bright-coloured  spots ;  whilst  the  same 
fin  in  the  female  is  smaller,  of  a  different  shape,  and 
marked  only  witii  irregularly-curved  hrov^Ti  spots.  In 
the  male  the  basal  margin  of  the  anal  fin  is  also  a  little 
produced  and  dark-coloured.  In  the  male  of  an  allied 
form,  the  Xifhophorus  Helhrii  (fig,  29),  the  inferior 
margin  of  the  anal  fin  is  developed  into  a  long  filament, 


^  '  CntulogQe  of  Acanth.  Fialiea  in  llie  Britiali  Museum,'  by  Ui. 
Gilntlier,  Iglil,  p,  I»g-151. 

"  Hiaiue  UifdB  of  Sweden,'  iSo.,  !8S7,  p.  46S. 

"  With  rcHitwt  to  this  and  the  fuUowing  species  I  am  inclebtu'l  to 
Dr.  GGnther  for  informatLoii :  eee  also  his  paper  on  the  Fiehea  of 
Cental  America,  in  '  Trausact.  Zoolog.  Soc.'  toL  vi.  1S68,  p.  485. 


whicli  is  striped,  as  I  bear  from  Dr.  Giinther,  with  bright 
colours.  This  filament  does  not  contain  any  muscles, 
and  apparently  cannot  be  of  any  direct  use  to  the  fiah. 
As  in  the  case  of  the  Callionymus,  the  males  whilst 
young  resemble  in  coloar  and  structure  the  adult 
-  females.  Sexual  difftsrencea  such  as  these  may  be 
strictly  compared  with  those  which  are  so  frequent 
with  ffallinaceoiis  birds.^' 


In  a  siluroid  fish,  inhabiting  the  fresh  waters  of  South 
America,  namely  the  Plecoslomus  harhatus '"  (fig.  30), 
the  male  has  its  mouth  and  interopercnlnm  fringed  with 
a  beard  of  stiff  hairp,  of  which  the  female  shews  hardly 
a  trace.  These  hairs  are  of  the  nature  of  scales.  In 
another  species  of  the  same  genus,  soft  flexible  ten- 
tacles project  from  the  front  part  of  the  head  of  the 

"  Dr.  Oiiutbei  tuakoa  this  remark;    'CatHtogue  of  Fiahes   in  tbe 
British  Miiaeum,'  vol,  iii.  IMGl,  p.  141. 
"  See  Dr.  Giinthet  on  tliis  genua,  iu  '  Froc  Zoolog.  800.'  1868,  p.  232. 
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/hicli  are  absent  in  the  female.  These  tentacles 
/folongations  of  the  true  skin,  and  therefore  are  not 
iiologous  with  the  stiff  hairs  of  the  former  species;  but 
s  can  hardly  be  doubted  that  both  serve  the  same 
purpose.  What  this  purpose  may  be  it  is  difficult  to 
conjecture  ;  ornament  does  not  here  seem  probable,  but 
we  can  hardly  suppose  that  stiff  hairs  and  flexible  fila- 
ments can  be  useful  in  any  ordinary  way  to  the  males 
alone.  The  Monaeanthus  scopas,  which  was  shewn  to  me 
in  the  British  Museum  by  Dr.  Giinther,  presents  a  nearly 
analogous  case.  The  male  has  a  cluster  of  stiff,  straight 
spines,  like  those  of  a  comb,  on  the  sides  of  the  tail ;  and 
these  in  a  specimen  six  inches  long  were  nearly  an  inch 
and  a  half  in  length ;  the  female  has  on  the  same  place 
a  cluster  of  bristles,  which  may  be  compared  with  those 
of  a  tooth-brush.  In  another  species,  the  M.jperonii,  the 
male  has  a  brush  like  that  possessed  by  the  female  of 
the  last  species,  whilst  the  sides  of  the  tail  in  the  female 
are  smooth.  In  some  other  species  the  same  part  of  the 
tail  can  be  perceived  to  be  a  little  roughened  in  the 
male  and  perfectly  smooth  in  the  female ;  and  lastly  in 
others,  both  sexes  have  smooth  sides.  In  that  strange 
monster,  the  Chimsera  monstrosa,  the  male  has  a  hook- 
shaped  bone  on  the  top  of  the  head,  directed  forwards, 
with  its  rounded  end  covered  with  sharp  spines ;  in  tlie 
female  *'  this  crown  is  altogether  absent,"  but  what  its 
use  may  be  is  utterly  unknown.^' 

The  structures  as  yet  referred  to  are  permanent  in  the 
male  after  he  has  arrived  at  maturity ;  but  with  some 
Blennies  and  in  another  allied  genus  ^^  a  crest  is  deve- 
loped on  the  head  of  the  male  only  during  the  breed- 


^7  F.  Buckland,  in  *  Land  and  Water,*  July,  1868,  p.  377,  with  a 
figure. 

18  Dr.  Gunther,  *  Catalogue  of  Fiirhes,*  vol.  iii.  p.  221  and  240. 


ingifleason,  and  their  bodies  at  the  same  time  become 
more  brigLtly-coloured,  There  can  be  little  doubt  that 
this  crest  serves  as  a  temporary  sexuul  ornament,  for  the 
female  does  not  exhibit  a  trace  of  it.  In  other  species 
of  the  same  genus  both  sexes  possess  a  crest,  and  in  at 
least  one  species  neither  sex  is  thus  provided.  In  this 
case  and  in  that  of  the  Monacanthus,  we  have  good  in- 
stances to  how  great  an  extent  the  sexual  characters  of 
closely-allied  forms  may  differ.  In  many  of  the  Chro- 
midfe,  for  instance  in  Geophag-us  and  especially  in  Cichla, 
the  males,  as  I  hear  from  Professor  Agassiz,"  have  a  con- 
spicuous protuberance  on  the  forehead,  which  is  wholly 
wanting  in  the  females  and  in  the  young  males.  Pro- 
fessor Agassiz  adds,  "  I  have  oftea  observed  these  fishes 
"at  the  time  of  spawning  when  the  protuberance  is 
"  lai^esf ,  and  at  other  seasons  when  it  is  totally  wanting 
"and  the  two  sexes  shew  no  difference  whatever  in  the 
"outline  of  the  profile  of  the  head.  I  never  could 
"ascertain  that  it  subserves  any  special  function,  and 
"the  Indians  on  the  Amazon  know  nothing  about  its 
"use."  These  protuberances  in  their  periodical  appear- 
ance resemble  the  fleshy  caruncles  on  the  heads  of  cer- 
tain birds ;  but  whether  they  serve  as  ornaments  must 
remain  at  present  doubtful. 

The  males  of  those  fislips,  which  differ  permanently  in 
colour  from  the  females,  often  become  more  brilliant,  as 
I  hear  from  Professor  Agassiz  and  Dr.  Giiuther,  during 
the  breeding-season.  This  is  likewise  the  case  with  a 
multitude  of  fishes,  the  sexes  of  which  at  all  other 
seasons  of  the  year  are  identical  in  colour.  The  tench, 
roach,  and  perch  may  be  given  as  instances.  The  male 
salmon  at  this  season  is  "  marked  on  the  cheeks  with 

"  See  also  'A  Jourucj  in.  Ilmzil,'  by  Prof,  and  Mrs,  Agassiz,  1868. 
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"  orange-coloured  stripes,  which  give  it  the  appearance 
"  of  a  Labrus,  and  the  body  partakes  of  a  golden-orange 
"  tinge.  The  females  are  dark  in  colour,  and  are  com- 
**monly  called  black-fish."^  An  analogous  and  even 
greater  change  takes  place  with  the  Salmo  eriox  or  bull- 
trout ;  the  males  of  the  char  (8,  umlila)  are  likewise  at 
this  season  rather  brighter  in  colour  than  the  females.^ 
The  colours  of  the  pike  {Esox  rdiculcUus)  of  the  United 
States,  especially  of  the  male,  become,  during  the 
breeding-season,  exceedingly  intense,  brilliant,  and  iri- 
descent.^ Another  striking  instance  out  of  many  is 
afforded  by  the  male  stickleback  (Gasterosteus  leiurus), 
which  is  described  by  Mr.  Warington,^  as  being  then 
"  beautiful  beyond  description."  The  back  and  eyes  of 
the  female  are  simply  brown,  and  the  belly  white.  The 
eyes  of  the  male,  on  the  other  hand,  are  "  of  the  most 
**  splendid  green,  having  a  metallic  lustre  like  the 
"  green  feathers  of  some  humming-birds.  The  throat 
**  and  belly  are  of  a  bright  crimson,  the  back  of  an 
"  ashy-green,  and  the  whole  fish  appears  as  though  it 
"  were  somewhat  translucent  and  glowed  with  an  in- 
**temal  incandescence."  After  the  breeding-season 
these  colours  all  change,  the  throat  and  belly  become 
of  a  paler  red,  the  back  more  green,  and  the  glowing 
tints  subside. 

That  with  fishes  there  exists  some  close  relation 
between  their  colours  and  their  sexual  functions  we  can 
clearly  see ; — firstly,  from  the  adult  males  of  certain 
species  being  differently  coloured  from  the  females,  and 
often  much  more  brilliantly ; — ^secondly,  from  these  same 


20  Yarrell,  '  British  Fishes,'  vol.  ii.  1836,  p.  10,  12,  35. 

21  W.  Thompson,  in  *  Annals  and  Mag.  of  Nat.  History,*  vol.  vi.  1841, 
p.  440. 

22  *  The  American  Agricnlturist,'  1868,  p.  100. 

23  *  Annals  and  Mag.  of  Nut.  Hist.'  Oct  1852. 


malee,  wliilet  immature,  resembling  tlie  mature  females ; 
— and,  lastly,  from  the  males,  even  of  those  species 
which  at  all  other  times  of  the  year  are  identical  in 
colour  with  the  females,  often  acquiring  brilliant  tints 
during  the  spawuing-season.  We  know  that  the  males 
are  ardent  in  their  courtship  aad  sometimes  flght  despe- 
rately together.  If  we  may  assume  that  the  females 
have  the  power  of  exerting  a  choice  and  of  selecting  the 
more  highly-ornamented  males,  all  the  above  facts 
become  intelligible  through  the  principle  of  sexual 
selection.  On  the  other  hand,  if  the  females  habi- 
tually deposited  and  left  their  ova  to  ho  I'erdlised  by 
the  first  male  which  chanced  to  approach,  this  fact 
would  be  fatal  to  the  efficiency  of  sexual  selection ;  for 
there  could  bo  no  choice  of  a  partner.  But,  as  far 
as  is  known,  the  female  never  willingly  spawns  except 
in  the  close  presence  of  a  male,  and  the  male  never 
fertilises  the  ova  except  in  the  close  presence  of 
a  female.  It  is  obviously  difficult  to  obtain  direct 
evidence  with  respect  to  female  fishes  selecting 
their  partners.  An  excellent  observer.^  who  carefully 
watched  the  spawning  of  minnows  {Cyprinus  phaxinus), 
remarks  that  owing  to  the  males,  which  were  ten  times 
as  numerous  as  the  females,  crowding  closely  round 
them,  he  could  "apeak  only  doubtfully  on  their  opera- 
"  tiouB.  When  a  female  came  among  a  number  of 
"  males  they  immediately  pursued  her ;  if  she  was  not 
■'  ready  for  shedding  her  spawn,  she  made  a  precipitate 
"  retreat ;  but  if  she  was  ready,  she  came  boldly  in 
'■"  among  them,  and  was  inmaediately  pressed  closely  by 
"  a  male  on  each  side ;  and  when  they  had  been  in  tliat 
"  situation  a  short  time,  were  superseded  by  other  two, 
"  who  wedged  themselves  in   between  them  and  the 

w  Loudou'B  '  Mai;,  of  Nat  Hiat.'  vol.  ?.  1832,  p.  C81., 
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"female,  who  appeared  to  treat  all  her  lovers  with 
"  the  same  kindness."  Notwithstanding  this  last  state- 
ment, I  cannot,  from  the  several  previous  considera- 
tions, give  up  the  belief  that  the  males  which  are 
the  most  attractive  to  the  females,  from  their  brighter 
colours  or  other  ornaments,  are  commonly  preferred  by 
them  ;  and  that  the  males  have  thus  been  rendered 
more  beautiful  in  the  course  of  ages. 

We  have  next  to  inquire  whether  this  view  can  be 
extended,  through  the  law  of  the  equal  transmission  of 
characters  to  both  sexes,  to  those  groups  in  which  the 
males  and  females  are  brilliant  in  the  same  or  nearly 
the  same  degree  and  manner.  In  such  a  genus  as 
Labrus,  which  includes  some  of  the  most  splendid 
fishes  in  the  world,  for  instance,  the  Peacock  Labrus 
(L.  pavo),  described,^^  with  pardonable  exaggeration,  as 
formed  of  polished  scales  of  gold  encrusting  lapis- 
lazuli,  rubies,  sapphires,  emeralds  and  amethysts,  we 
may,  with  much  probability,  accept  this  belief;  for  we 
have  seen  that  the  sexes  in  at  least  one  species  differ 
greatly  in  colour.  With  some  fishes,  as  with  many  of 
the  lowest  animals,  splendid  colours  may  be  the  direct 
result  of  the  nature  of  their  tissues  and  of  the  surround- 
ing conditions,  without  any  aid  from  selection.  The 
gold-fish  (Cyprinus  auratus),  judging  from  the  analogy 
of  the  golden  variety  of  the  common  carp,  is,  perhaps, 
a  case  in  point,  as  it  may  owe  its  splendid  colours  to 
a  single  abrupt  variation,  due  fo  the  conditions  to 
which  this  fish  has  been  subjected  under  confinement. 
It  is,  however,  more  probable  that  these  colours  have 
been  intensified  through  artificial  selection,  as  this  spe- 
cies has  been  carefully  bred  in  China  from  a  remote 


25  Bory  de  Saint  Vincent,  in  *  Diet.  Class.  d'Hist.  Nat.'  torn.  ix.  1826, 
p.  151. 
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.period.^  Under  natural  conditions  it  does  not  seem 
probable  that  beings  so  highly  organised  as  fishes,  and 
which  live  under  such  complex  relations,  should  become 
brilliantly  coloured  without  suffering  some  evil  or  re- 
ceiving some  benefit  from  so  great  a  change,  and  conse- 
quently without  the  intervention  of  natural  selection. 

What,  then,  must  we  conclude  in  regard  to  the  many 
fishes,  both  sexes  of  which  are  splendidly  coloured? 
Mr.  Wallace^  believes  that  the  species  which  frequent 
reefs,  where  corals  and  other  brightly-coloured  organisms 
abound,  are  brightly  coloured  in  order  to  escape  detec- 
tion by  their  enemies ;  but  according  to  my  recollection 
they  were  thus  rendered  highly  conspicuous.  In  the 
fresh- waters  of  the  Tn^pics  there  are  no*  brilliantly- 
coloured  corals  or  other  organisms  for  the  fishes  to 
resemble ;  yet  many  species  in  the  Amazons  are  beau- 
tifully coloured,  and  many  of  the  carnivorous  Cypri- 
nidae  in  India  are  ornamented  with  '*  bright  longitu- 
**dinal  lines  of  various  tints."  ^^  Mr.  McClelland,  in 
describing  these  fishes  goes  so  far  as  to  suppose  that 
**  the  peculiar  brilliancy  of  their  colours  "  serves  as  "  a 
"better  mark  for  king-fishers,  terns,  and  other  birds 
which  are  destined  to  keep  the  number  of  these  fishes 
in  check ; "  but  at  the  present  day  few  naturalists  will 


^  Owing  to  some  remarks  on  this  subject,  made  in  my  work  •  On  the 
Variation  of  Animals  under  Domestication,'  Mr.  W.  F.  Mayers 
('Chinese  Notes  and  Queries/  Aug.  1868,  p.  123)  has  searched  the 
ancient  Chinese  encyclopedias.  He  finds  that  gold-fish  were  first 
reared  in  confinement  during  the  Sung  Dynasty,  which  commenced 
A.D.  960.  In  the  year  1129  these  fishes  abounded.  In  another  place 
it  is  said  that  since  the  year  1548  there  has  been  "  produced  at  Hang- 
**  chow  a  variety  called  the  fire-fish,  from  its  intensely  red  colour.  It 
"  is  universaUy  admired,  and  there  is  not  a  household  where  it  is  not 
"  cultivated,  in  rivalry  as  to  its  colour^  and  as  a  source  of  profit." 

27  *  Westminster  Eeview,'  July,  1867,  p.  7. 

»  "Indian  Cyprinidje,"  by  Mr.  J.  McClelland,  *  As'atic  Researches,* 
vol.  xix.  part  ii.  1839,  p.  230. 
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admit  that  any  animal  has  been  made  conspicuous  as  an 
aid  to  its  own  destruction.  It  is  possible  that  certain 
fishes  may  have  been  rendered  conspicuous  in  order  to 
warn  birds  and  beasts  of  prey  (as  explained  when  treat- 
ing of  caterpillars)  that  they  were  unpalatable ;  but  it 
is  not,  I  believe,  known  that  any  fish,  at  least  any  fresh- 
water fish,  is  rejected  from  being  distasteful  to  fish- 
devouring  animals.  On  the  whole,  the  most  probable 
view  in  regard  to  the  fishes,  of  which  both  sexes  are 
brilliantly  coloured,  is  that  their  colours  have  been 
acquired  by  the  males  as  a  sexual  ornament,  and  have 
been  transferred  in  an  equal  or  nearly  equal  degree  to 
the  other  sex. 

We  have'  now  to  consider  whether,  when  the  male 
differs  in  a  marked  manner  from  the  female  in  colour 
or  in  other  ornaments,  he  alone  has  been  modified, 
with  the  variations  inherited  only  by  his  male  offspring ; 
or  whether  the  female  has  b^en  specially  modified  and 
rendered  inconspicuous  for  the  sake  of  protection,  such 
modifications  being  inherited  only  by  the  females.  It  is 
impossible  to  doubt  that  colour  has  been  acquired  by 
many  fishes  as  a  protection:  no  one  can  behold  the 
speckled  upper  surface  of  a  flounder,  and  overlook  its 
resemblance  to  the  sandy  bed  of  the  sea  on  which  it 
lives.  One  of  the  most  striking  instances  ever  recorded 
of  an  animal  gaining  protection  by  its  colour  (as  far 
as  can  be  judged  in  preserved  specimens)  and  by 
its  form,  is  that  given  by  Dr.  Giinther^'  of  a  pipe- 
fish, which,  with  its  reddish  streaming  filaments,  is 
hardly  distinguishable  from  the  sea-weed  to  which  it 
clings  with  its  prehensile  tail.  But  the  question  now 
under  consideration  is  whether  the  females  alone  have 
been  modified  for  this  object.     Fishes  offer  valuable 


»  *Proc.  Zoolog.  Soc'  1865,  p.  327,  pi.  liv.  and  xv. 
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evidence  on  this  head.  We  can  see  that  one  sex  will 
not  be  modified  through  natural  selection  for  the  sake 
of  protection  more  than  the  other,  supposing  both  to 
vary,  unless  one  sex  is  exposed  for  a  longer  period 
to  danger,  or  has  less  power  of  escaping  from  such 
danger  than  the  other  sex ;  and  it  does  not  appear  that 
with  fishes  the  sexes  differ  in  these  respects.  As  far  as 
there  is  any  difference,  the  males,  from  being  generally 
of  smaller  size,  and  from  wandering  more  about,  are 
exposed  to  greater  danger  than  the  females ;  and  yet, 
when  the  sexes  differ,  the  males  are  almost  always  the 
most  conspicuously  coloured.  The  ova  are  fertilised 
immediately  after  being  deposited,  and  when  this  pro- 
cess lasts  for  several  days,  as  in  the  case  of  the  salmon,^ 
the  female,  during  the  whole  time,  is  attended  by  the 
male.  After  the  ova  are  fertilised  they  are,  in  most 
cases,  left  unprotected  by  both  parents,  so  that  the 
males  and  females,  as  far  as  oviposition  is  concerned, 
are  equally  exposed  to  danger,  and  both  are  equally 
important  for  the  production  of  fertile  ova ;  consequently 
the  more  or  less  brightly-coloured  individuals  of  either 
sex  would  be  equally  liable  to  be  destroyed  or  pre- 
served, and  both  would  have  an  equal  influence  on  the 
colours  of  their  offspring  or  the  race. 

Certain  fishes,  belonging  to  several  families,  make 
nests;  and  some  of  these  fishes  take  care  of  their 
young  when  hatched.  Both  sexes  of  the  brightly- 
coloured  Crenilahrus  massa  and  mdojps  work  together  in 
building  their  nests  with  sea-weed,  shells,  &c.^^  But  the 
males  of  certain  fishes  do  all  the  work,  and  afterwards 
take  exclusive  charge  of  the  young.     This  is  the  case 


30  YarreU,  *  British  Fishes/  vol.  ii.  p.  II.. 

31  According  to  the  observations  of  M.  Gerbe;  see  Giinther*s  'Ke- 
cord  of  Zoolog.  Literature,'  1865,  p.  194. 
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with  the  dull-coloured  gobies,^^  in  which  the  sexes  are 
not  known  to  differ  in  colour,  and  likewise  with  the 
sticklebacks  (Gasterosteus),  in  which  the  males  become 
brilliantly  coloured  during  the  spawning-season.  The 
male  of  the  smooth-tailed  stickleback  (6r.  leiurus)  per- 
forms during  a  long  time  the  duties  of  a  nurse  with 
exemplary  care  and  vigilance,  and  is  continually 
employed  in  gently  leading  back  the  young  to  the 
nest  when  they  stray  too  far.  He  courageously 
drives  away  all  enemies,  including  the  females  of  his 
own  species.  It  would  indeed  be  no  small  relief  to  the 
male  if  the  female,  after  depositing  her  eggs,  were 
immediately  devoured  by  some  enemy,  for  he  is  forced 
incessantly  to  drive  her  from  the  nest.^^ 

The  males  of  certain  other  fishes  inhabiting  South 
America  and  Ceylon,  and  belonging  to  two  distinct 
orders,  have  the  extraordinary  habit  of  hatching  the 
eggs  laid  by  the  females  within  their  mouths  or  branchial 
cavities.^  With  the  Amazonian  species  which  follow 
this  habit,  the  males,  as  I  am  informed  by  the  kindness 
of  Professor  Agassiz,  "not  only  are  generally  brighter 
"  than  the  females,  but  the  difference  is  greater  at 
"the  spawning-season  than  at  any  other  time."  The 
species  of  Geophagus  act  in  the  same  manner ;  and  in 
this  genus,  a  conspicuous  protuberance  becomes  deve- 
loped on  the  forehead  of  the  males  during  the  breeding- 
season.  With  the  various  species  of  Chromids,  as  Pro- 
fessor Agassiz  likewise  informs  me,  sexual  differences 


32  Cuvier,  *  Regne  Animal/  voL  ii.  1829,  p.  242. 

^  See  Mr.  Warington's  most  interesting  description  of  the  habits  of 
the  Gafiteroiicus  leiurus^  in  *  Annals  and  Mag.  of  Nat.  Hist.'  November, 
1855. 

*»  Prof.  WjTnan,  in  *Proc.  Boston  Soc.  of  Nat.  Hist.'  Sept.  15,  1857. 
Also  W.  Turner,  in  *  Journal  of  Anatomy  and  Phys.'  Nov.  1,  1866, 
p.  78.    Dr.  Giinther  has  likewise  described  other  cases. 
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in  colour  may  be  observed,  **  whether  they  lay  their 
"eggs  in  the  water  among  aquatic  plants,  or  deposit 
*Hhem  in  holes,  leaving  them  to  come  out  without 
"  further  care,  or  build  shallow  nests  in  the  river-mud, 
"  over  which  they  sit,  as  our  Propbtis  does.  It  ought 
*'  also  to  be  observed  that  these  sitters  are  among  the 
"  brightest  species  in  their  respective  families ;  for 
"instance,  Hygrogonus  is  bright  green,  with  large 
*'  black  ocelli,  encircled  with  the  most  brilliant  red." 
Whether  with  all  the  species  of  Chromids  it  is  the  male 
alone  which  sits  on  the  eggs  is  not  known.  It  is, 
however,  manifest  that  the  fact  of  the  eggs  being  pro- 
tected or  unprotected,  has  had  little  or  no  influence  on 
the  differences  in  colour  between  the  sexes.  It  is  fur- 
ther manifest,  in  all  the  cases  in  which  the  males  take 
exclusive  charge  of  the  nests  and  young,  that  the 
destniction  of  the  brighter-coloured  males  would  be  far 
more  influential  on  the  character  of  the  race,  than  the 
destruction  of  the  brighter-coloured  females;  for  the 
death  of  the  male  during  the  period  of  incubation  or 
nursing  would  entail  the  death  of  the  young,  so  that 
these  could  not  inherit  his  peculiarities;  yet,  in  many 
of  these  very  cases  the  males  are  more  conspicuously 
coloured  than  the  females. 

In  most  of  the  Lophobranchii  (Pipe-fish,  Hippo- 
campi, &c.)  the  males  have  either  marsupial  sactks  or 
hemispherical  depressions  on  the  abdomen,  in  which 
the  ova  laid  by  the  female  are  hatched.  The  males 
also  shew  great  attachment  to  their  young.**  The 
sexes  do  not  commonly  differ  much  in  colour ;  but  Dr. 
Giinther  believes  that  the  male  Hippocampi  are  rather 
brighter  than  the  females.     The  genus  Solenostoma, 


M  Yarrell, « Hist,  of  British  Fishes,'  vol.  ii.  1836,  p.  329,  338. 
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however,  offers  a  very  curious  exceptional  case,^  for  the 
female  is  much  more  vividly  coloured  and  spotted  than 
the  male,  and  she  alono  has  a  marsupial  sack  and 
hatches  the  eggs;  so  that  the  female  of  Solenostoma 
differs  from  all  the  other  Lophobranchii  in  this  latter 
respect,  and  from  almost  all  other  fishes,  in  being  more 
brightly  coloured  than  the  male.  It  is  improbable  that 
this  remarkable  double  inversion  of  character  in  the 
female  should  be  an  accidental  coincidence.  As  the 
males  of  several  fishes  which  take  exclusive  charge  of 
the  eggs  and  young  are  more  brightly  coloured  than 
the  females,  and  as  here  the  female  Solenostoma  takes 
the  same  charge  and  is  brighter  than  the  male,  it  might 
be  argued  that  the  conspicuous  colours  of  the  sex  which 
is  the  most  important  of  the  two  for  the  welfare. of  the 
offspring  must  serve,  in  some  manner,  as  a  protection. 
But  from  the  multitude  of  fishes,  the  males  of  which 
are  either  permanently  or  periodically  brighter  than 
the  females,  but  whose  life  is  not  at  all  more  important 
than  that  of  the  female  for  the  welfare  of  the  species, 
this  view  can  hardly  be  maintained.  When  we  treat  of 
birds  we  shall  meet  with  analogous  cases  in  which 
there  has  been  a  complete  inversion  of  the  usual  attri- 
butes of  the  two  sexes,  and  we  shall  then  give  what 
appears  to  be  the  probable  explanation,  namely,  that 
the  males  have  selected  the  more  attractive  females, 
instead  of  the  latter  having  selected,  in  accordance  with 
the  usual  rule  throughout  the  animal  kingdom,  the  more 
attractive  males. 

On  the  whole  we  may  conclude,  that  with  most  fishes, 
in  which  the  sexes  differ  in  colour  or  in  other  orna- 


38  Dr.  Gunther,  since  publishing  an  account  of  this  species  in  *  The 
Fishes  of  Zanzibar,*  by  Col.  Playfair,  1866,  p.  137,  lias  re-examined  the 
specimens,  and  has  given  me  the  above  information. 
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mental  characters,  the  males  originally  varied,  with  their 
variations  transmitted  to  the  same  sex,  and  accumulated 
through  sexual  selection  by  attracting  or  exciting  the 
females.  In  many  cases,  however,  such  characters  have 
been  transferred,  either  partially  or  completely,  to  the 
females.  In  other  cases,  again,  both  sexes  have  been 
coloured  alike  for  the  sake  of  protection;  but  in  no 
instance  does  it  appear  that  the  female  alone  has  had 
her  colours  or  other  characters  specially  modified  for 
this  purpose. 

The  last  point  which  need  be  noticed  is  that  in  many 
parts  of  the  world  fishes  are  known  to  make  peculiar 
noises,  which  are  described  in  some  cases  as  being 
musical.  Very  little  has  been  ascertained  with  respect 
to  the  means  by  which  such  sounds  are  produced,  and 
even  less  about  their  purpose.  The  drumming  of  the 
Umbrinas  in  the  European  seas  is  said  to  be  audible 
from  a  depth  of  twenty  fathoms.  The  fishermen  of 
Kochelle  assert  **  that  the  males  alone  make  the  noise 
**  during  the  spawning-time ;  and  that  it  is  possible  by 
**  imitating  it,  to  take  them  without  bait"  ^  If  this 
statement  is  trustworthy,  we  have  an  instance  in  this, 
the  lowest  class  of  the  Vertebrata,  of  what  we  shall 
find  prevailing  throughout  the  other  vertebrate  classes, 
and  which  prevails,  as  we  have  already  seen,  with 
insects  and  spiders  ;  namely,  that  vocal  and  instru- 
mental sounds  so  commonly  serve  as  a  love-call  or  as 
a  love-charm,  that  the  power  of  producing  them  was 
probably  first  developed  in  connection  with  the  propa- 
gation of  the  species. 


37  The  Bev.  0.  Kingsley,  in  *  Nature/  May,  1870,  p.  4a. 
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Amphibians. 


Urodela. — ^First  for  the  failed  amphibians  The 
Hexes  of  salainaLdera  or  newts  often  differ  much  both 
in  colour  and  structure  In  some  [-pecies  prehensile 
ciaws  are  developed  on  tlie  fore  legs  of  the  mates 
during  the  breeding  seation  ani  at  this  season  in 
the  male  Triton  pulrmpes  the  hind  feet  aie  provided 
with  a  swinimiiig  web  which  is  almost  ctmpletely 
absorbed  dui-ing  the  winter     to   that  their  laet  then 


'^A.^^ 


resemble  those  of  the  female.^  This  structure  no  doubt 
aids  the  male  in  his  eager  search  and  pureuit  of  the 
female.  With  our  common  newts  (Triton  pundatus 
and  crisiai-us)  a  deep,  much-indented  crest  is  developed 
along  the  hack  and  tail  of  the  male  during  the  breed- 
ing-season, being  absorbed  during  the  winter.  It  is 
not  furnished,  as  Mr.  St.  George  Mivart  informs  nae. 


'  DclI,  ■  Hiitory  of  BtIIIbIj  lEcptiles,'  Slid  edit.  1849,  p.  Io(M59. 
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with  muscles,  and  therefore  cannot  be  used  for  loco- 
motion. As  during  the  season  of  courtship  it  becomes 
edged  with  bright  colours,  it  serves,  there  can  hardly 
be  a  doubt,  as  a  masculine  ornament.  In  many  species 
the  body  presents  strongly  contrasted,  though  lurid 
tints;  and  these  become  more  vivid  during  the 
breeding-season.  The  male,  for  instance,  of  our  com- 
mon little  newt  {Triton  punctatus)  is  "  brownish-grey 
"  above,  passing  into  yellow  beneath,  which  in  the 
"  spring  becomes  a  rich  bright  orange,  marked  every- 
"  where  with  round  dark  spots."  The  edge  of  the  crest 
also  is  then  tipped  with  bright  red  or  violet.  The 
female  is  usually  of  a  yellowish-brown  colour  with 
scattered  brown  dots;  and  the  lower  surface  is  often 
quite  plain.^^  The  young  are  obscurely  tinted.  The 
ova  are  fertilised  during  the  act  of  deposition  and 
are  not  subsequently  tended  by  either  parent.  We 
may  therefore  conclude  that  the  males  acquired  their 
strongly-marked  colours  and  ornamental  appendages 
through  sexual  selection ;  these  being  transmitted  either 
to  the  male  offspring  alone  or  to  both  sexes. 

Anura  or  Batrachia. — With  many  frogs  and  toads 
the  colours  evidently  serve  as  a  protection,  such  as 
the  bright  green  tints  of  tree-frogs  and  the  obscure 
mottled  shades  of  many  terrestrial  species.  The  most 
conspicuously  coloured  toad  which  I  ever  saw,  namely 
the  Phryniscus  nigricans,*^  had  the  whole  upper  surface 
of  the  bodv  as  black  as  ink,  with  the  soles  of  the  feet 
and  parts  of  the  abdomen  spotted  with  the  brightest 
vermilion.  It  crawled  about  the  bare  sandy  or  open 
grassy  plains  of  La  Plata  under  a  scorching  sun,  and 


39  Bell,  ibid.  p.  146,  151. 

40  *  Zoology  of  the  Voyage  of  the  "  Beagle,"  *  1843.    "  Reptiles,"  by 
Mr.  Bell,  p.  49. 
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could  not  fail  to  catch  the  eye  of  every  passing  creature. 
These  colours  may  be  beneficial  by  making  this  toad 
known  to  all  birds  of  prey  as  a  nauseous  mouthful ; 
for  it  is  familiar  to  every  one  that  these  animals 
emit  a  poisonous  secretion,  which  causes  the  mouth 
of  a  dog  to  froth,  as  if  attacked  by  hydrophobia.  1 
was  the  more  struck  with  the  conspicuous  colours  of 
this  toad,  as  close  by  I  found  a  lizard  (Proctotretus 
multimaculatus)  which,  when  frightened,  flattened  its 
body,  closed  its  eyes,  and  then  from  its  mottled  tints 
could  hardly  be  distinguishable  from  the  surrounding 
sand. 

With  respect  to  sexual  difierences  of  colour,  Dr.  Giin- 
ther  knows  of  no  striking  instance  with  frogs  or  toads ; 
yet  he  can  often  distinguish  the  male  from  the  female, 
by  the  tints  of  the  former  being  a  little  more  intense. 
Nor  does  Dr.  Giinther  know  of  any  striking  difference 
in  external  structure  between  the  sexes,  excepting  the 
prominences  which  become  developed  during  the  breed- 
ing-season on  the  front-legs  of  the  male,  by  which  he 
is  enabled  to  hold  the  female.  The  Megalophrys  mon- 
tana^^  (fig.  32)  offers  the  best  case  of  a  certain  amount  of 
structural  difference  between  the  sexes ;  for  in  the  male 
the  tip  of  the  nose  and  the  eyelids  are  produced  into 
triangular  flaps  of  skin,  and  there  is  a  little  black 
tubercle  on  the  back — characters  which  are  absent,  or 
only  feebly  developed,  in  the  females.  It  is  surprising 
that  frogs  and  toads  should  not  have  acquired  more 
strongly-marked  sexual  differences;  for  though  cold- 
blooded, their  passions  are  strong.  Dr.  Gunther  informs 
me  that  he  has  several  times  found  an  unfortunate 
female  toad  dead  and  smothered  from  having  been 
so  closely  embraced  by  three  or  four  males. 


«  *  The  Eeptilts  of  India/  by  Dr.  A.  Giinther,  Bay  Soo.  1864,  p.  413. 
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These  animals,  liowever,  offer  une  interesting  st-xual 
difference,  namely  in  the  musioal  powers  poBseased  by 
the  malea  ;  but  to  speak  of  music,  when  applied  to  the 
discordant  and  overwhelming  soimds  emitted  by  male 
bull-frogs  and  some  other  speciee,  seems,  according  to 
our  taste,  a  singularly  inappropriate  eKpression.  Never- 
theless certain  frogs  sing  in  a  decidedly  pleasing  man- 
ner. Near  Rio  de  Janeiro  I  used  often  to  sit  iri  the 
evening  to  listen  to  a  number  of  little  Hylte,  which, 


rlgbL-hotid  fLgurKt  tb 


perched  on  blades  of  grass  close  to  the  water,  sent 
forth  sweet  chirping  notes  in  harmony.  The  various 
sounds  are  emitted  cliiefly  by  the  males  during  the 
breeding-season,  as  in  the  case  of  the  croaking  of  our 
common  frog.'*^  In  accordance  with  this  fact  the  vocal 
organs  of  tlie  males  are  more  liighly  developed  than 
those  of  the  females.     In  some  genera  the  males  alone 


'■>  Bell, '  Hi»toi7  of  Brilish  EppHlee,'  1849,  p.  9 
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are  provided  with  sacs  which  open  into  the  larynx.^ 
For  instance,  in  the  edible  frog  {Bana  esculenta)  "  the 
"  sacs  are  peculiar  to  the  males,  and  become,  when  filled 
"  with  air  in  the  act  of  croaking,  large  globular  blad- 
"  ders,  standing  out  one  on  each  side  of  the  head,  near 
"  the  corners  of  the  mouth."  Tl^iC  croak  of  the  male  is 
thus  rendered  exceedingly  powerful ;  whilst  that  of  the 
female  is  only  a  slight  groaning  noise.^  The  vocal 
organs  differ  considerably  in  structure  in  the  several 
genera  of  the  family ;  and  their  development  in  all 
cases  may  be  attributed  to  sexual  selection. 

Keptiles. 

Chelonia. — Tortoises  and  turtles  do  not  offer  well- 
marked,  sexual  differences.  In  some  species,  the  tail 
of  the  male  is  longer  than  that  ot*  the  female.  In 
some,  the  plastron  or  lower  surface  of  the  shell  of  the 
male  is  slightly  concave  in  relation  to  the  back  of  the 
female.  The  male  of  the  mud-turtle  of  the  United 
States  {Ghrysemys  jpicta)  has  claws  on  its  front-feet  twice 
as  long  as  those  of  the  female ;  and  these  are  used  when 
the  sexes  unite.^*  With  the  huge  tortoise  of  the  Gala- 
pagos Islands  (Testudo  nigra)  the  males  are  said  to 
grow  to  a  larger  size  than  the  females:  during  the 
pairing-season,  and  at  no  other  time,  the  male  utters  a 
hoarse,  bellowing  noise,  which  can  be  heard  at  the  dis- 
tance of  more  than  a  hundred  yards ;  the  female,  on 
the  other  hand,  never  uses  her  voice.^^ 

Crocodilia, — The  sexes  apparently  do  not  differ  in 


*3  J.  Bishop,  in  *  Todd's  Cyclop,  of  Anat.  and  Phje.'  vol.  iv.  p.  1503. 
«  Bell,  ibid.  p.  112-114. 

***  Mr.  C.  J.  Maynard, '  The  American  Naturalist,*  Dec.  1869,  p.  555. 
*^  See  mv  *  Journal  of  Researches  during  fthe  Voyage  of  the 
Beagle,"  *  1845,  p.  384. 


colour;  nor  do  I  know  tliat  thii  males  fight  together, 
though  this  is  probable,  for  sotue  kinds  make  a  prodi- 
gious display  before  the  females.  Bartrtim"  deaoribea 
the  male  alligator  as  striving  to  win  the  female  by 
splashing  and  roaring  in  the  midst  of  a  lagoon, "  swollen 
"  to  an  extent  ready  to  burst,  with  his  head  and  tail 
"  lifted  np,  he  spina  or  twirls  round  on  the  surface  of 
"  the  water,  like  an  Indian  chief  rehearsing  hia  feats 
"  of  war."  During  the  season  of  love,  a  musky  odour 
is  emitted  by  the  submaxillary  glands  of  the  tTocodile, 
and  pervades  their  haunts.** 

Ophidia. — I  have  little  to  say  about  Snakes.  Dr. 
Gunther  informs  me  that  the  males  are  always  smaller 
than  the  females,  and  generally  have  longer  and  slen- 
derer tails;  but  he  knows  of  no  other  difference  in 
external  stmcture.  In  regard  to  colour.  Dr.  Gunther 
can  almost  always  distinguish  the  male  from  the  female 
by  his  more  strongly-pronounced  tints ;  thus  the  black 
zigzag  baud  on  the  back  of  the  male  English  viper  is 
more  distinctly  defined  than  in  tlie  femali;.  The  differ- 
ence ia  much  plainer  in  the  Kattle-snakea  of  N.  America, 
the  male  of  which,  as  the  beeper  in  the  Zoological 
Gardens  shewed  me,  can  instantly  be  distinguished  from 
the  female  by  having  more  lurid  yellow  about  its  whole 
body.  In  S.  Africa  the  BwcepJudus  eapensis  presents  an 
analogous  difference,  for  the  female  "  ia  never  so  fully 
"  variegated  with  yellow  on  the  sides,  as  the  male."  *^ 
The  male  of  the  Indian  Dtjiaas  cynodon,  on  the  other 
hand,  ia  blackish-brown,  with  the  belly  partly  black, 
whilst  the  female  is  reddish  or  yellowish-olive  with  the 
belly  either  uniibrm  yellowiah  or  marbled  with  black. 


«  '  TroTelB  tllronf;li  Cnrolinn,'  &c.,  1791,  p,  128. 

♦"  Owen, '  Anatomy  of  VcrtebrateB,'  vol.  i.  18(iS,  p.  61S. 

"  Bij  Andrew  Smith,  Zoolog.  of  S.  AWcii :  BeptUin,'  ISW,  pi.  a. 
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In  the  Tragops  dispar  of  the  same  country,  the  male  is 
bright  green,  and  the  female  bronze-coloured.^^  No 
doubt  the  colours  of  some  snakes  serve  as  a  protection, 
as  the  green  tints  of  tree-snakes  and  the  various  mottled 
shades  of  the  species  which  live  in  sandy  places ;  but 
it  is  doubtful  whether  the  colours  of  many  kinds,  for 
instance  of  the  common  English  snake  or  viper,  serve 
to  conceal  them ;  and  this  is  still  more  doubtful  with 
the  many  foreign  species  which  are  coloured  with  ex- 
treme elegance. 

During  the  breeding-season  their  anal  scent-glands 
are  in  active  function  ;^^  and  so  it  is  with  the  same 
glands  in  lizards,  and  as  we  have  seen  with  the  sub- 
maxillary glands  of  crocodiles.  As  the  males  of  most 
animals  search  for  the  females,  these  odoriferous  glands 
probably  serve  to  excite  or  charm  the  female,  rather 
than  to  guide  her  to  the  spot  where  the  male  may  be 
found.*^  Male  snakes,  though  appearing  so  sluggish, 
are  amorous ;  for  many  have  been  observed  crowding 
round  the  same  female,  and  even  round  the  dead  body 
of  a  female.  They  are  not  known  to  fight  together 
from  rivalry.  Their  intellectual  powers  are  higher  than 
might  have  been  anticipated.  An  excellent  observer 
in  Ceylon,  Mr.  E.  Layard,^  saw  a  Cobra  thrust  its  head 
through  a  narrow  hole  and  swallow  a  toad.     "With 


^  Dr.  A.  Gunther,  *  Keptiles  of  British  India/  Ray  Soc.  1864,  p. 
304,  308. 

*'  Owen,  *  Anatomy  of  Vertebrates,*  vol.  i.  1866,  p.  615. 

fi2  The  celebrated  botanist  Schleiden  incidently  remarks  (*Ueber 
den  Darwinismus :  Unsere  Zeit,*  1869,  s.  269),  tljat  Rattle-snakes  use 
their  rattles  as  a  sexual  call,  by  which  the  two  sexes  find  each  other. 
I  do  not  know  whether  this  suggestion  rests  on  any  direct  observations. 
These  snakes  pair  in  the  Zoological  Gardens,  but  the  keepers  have 
never  observed  that  they  ute  their  rattles  at  this  season  more  than  at 
any  other. 

*3  "  Rambles  in  Ceylon,"  *  Annals  and  Mag.  of  Nat.  Hist.*  2nd  series, 
vol.  ix.  1852,  p.  333. 


"  this  incumbrance  he  coiilJ  not  withdraw  himself; 
'■  finding  this,  he  reluctantly  disgorged  the  precious 
"  morsel,  which  began  to  move  off ;  this  was  too  much 
"  for  snake  phOosophy  to  bear,  and  the  toad  was  again 
"  seized,  and  again  was  the  snake,  after  violent  efforts 
*'  to  escape,  compelled  to  part  with  its  prey.  Thi«  time, 
'■'  however,  a  lesson  had  been  ]earnt,  aud  the  toad  was 
"seized  by  one  leg,  withdrawn,  and  then  swallowed  in 
"  triumph." 

It  does  not,  however,  follow  because  snakes  have 
some  reasoning  power  and  strong  passions,  that  they 
should  likewise  be  endowed  with  sulBcient  taste  to 
admire  brilliant  colours  in  their  partners,  so  as  to 
lead  to  the  adornment  of  the  Sjseciee  through  sexual 
selection.  Nevertheless  it  is  difficult  to  account  in 
any  other  manner  for  the  extreme  beauty  of  certain 
species ;  for  instance,  of  tlie  coral-snakes  of  S.  America, 
which  are  of  a  rich  red  witli  black  and  yellow  transverse 
bands.  I  well  remember  how  much  surprise  I  felt  at 
the  beauty  of  the  first  coral-snake  which  I  saw  gliding 
across  a  path  in  Brazil.  Snakes  coloured  in  this  peculiar 
manner,  as  Mr.  Wallace  states  on  the  authority  of  Dr. 
Giinther,"  are  found  nowhere  else  in  the  world  except 
in  S.  America,  and  here  no  less  than  four  genera  occur. 
One  of  these,  Elaps,  is  venomous ;  a  second  and  widely- 
distinct  genus  is  doubtfully  venomous,  uud  the  two  others 
are  quite  harmless.  The  species  belonging  to  tltese  <lia- 
tinct  genera  inhabit  the  same  districts,  and  are  so  like 
each  other,  that  no  one  "  but  a  naturalist  would  distin- 
"  guish  the  harmless  from  the  poisonous  kinds."  Hence, 
as  Mr.  Wallace  believes,  the  innocuous  kinds  have  pro- 
bably acquired  their  colours  as  a  protection,  on  the 
principle  of  imitation  ;  for   they   would   naturally   be 


"  ■WL^atminaterReview,' Julj  let,  18C7,p 
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thought  dangerous  by  their  enemies.  The  cause,  how- 
ever, of  the  bright  colours  of  the  venomous  Elaps 
remains  to  be  explained,  and  this  may  perhaps  be 
sexual  selection. 

Lacertilia, — The  males  of  some,  probably  of  many 
kinds  of  lizards  fight  together  from  rivalry.  Thus  the 
arboreal  Anolis  cristatellus  of  S.  America  is  extremelv 
pugnacious :  "  During  the  spring  and  early  part  of  the 
"  summer,  two  adult  males  rarely  meet  without  a  con- 
"  test.  On  first  seeing  one  another,  they  nod  their  heads 
"  up  and  down  three  or  four  times,  at  the  same  time 
"  expanding  the  frill  or  pouch  beneath  the  throat ;  their 
"  eyes  glisten  with  rage,  and  after  waving  their  tails 
"  from  side  to  side  for  a  few  seconds,  as  if  to  gather 
**  energy,  they  dart  at  each  other  furiously,  rolling  over 
**  and  over,  and  holding  firmly  with  their  teeth.  The 
"  conflict  generally  ends  in  one  of  the  combatants  losing 
*^  his  tail,  which  is  often  devoured  by  the  victor."  The 
male  of  this  species  is  considerably  larger  than  the  fe- 
male;** and  this,  as  far  as  Dr.  Giinther  has  been  able  to 
ascertain,  is  the  general  rule  with  lizards  of  all  kinds. 

The  sexes  often  diflfer  greatly  in  various  external 
characters.  The  male  of  the  above-mentioned  Anolis 
is  furnished  with  a  crest,  which  runs  along  the  back  and 
tail,  and  can  be  erected  at  pleasure ;  but  of  this  crest 
the  female  does  not  exhibit  a  trace.  In  the  Indian 
Cophotis  ceylanica,  the  female  possesses  a  dorsal  crest, 
though  much  less  developed  than  in  the  male;  and 
so  it  is,  as  Dr.  Giinther  informs  me,  with  the  females 
of  many  Iguanas,  Chameleons  and  other  lizards.  In 
some  species,  however,  the  crest  is  equally  developed  in 
both  sexes,  as  in  the  Iguana  tuherculata.    In  the  genus 


*»  Mr.  N.  L.  Austen  kept  these  animals  alive  for  a  considerable  time ; 
see  *  Land  and  Water,'  July,  18G7,  p.  9. 


Sitaiia,  the  males  alone  are  furnished  with  a  large 
tJiroat-poudi  (fig.  33),  which  can  be  folded  up  like  a 
fan,  and  is  coloured  blue,  black,  and  red ;  but  these 
splendid  colours  are  exhibited  only  during  the  pairing- 
season.  The  female  does  not  possess  even  a  rudiment 
of  this  appendage.  In  the  Anolis  cristateUus,  accord- 
ing to  ftlr.  Austen,  the  throat-pouch,  which  is  bright 
red  marbled  with  yellow,  is  present,  though  iu  a  radi- 
mental  condition,  in  the  female.  Again,  in  certain 
other  lizards,  both  sexea  are  equally  well  prorided  with 
throat-pouchee.  Here,  as 
in  BO  many  previous  cases, 
we  see  with  species  be- 
longing to  the  same  group, 
the  same  charac-tt-r  con- 
fined to  the  males,  or  more 
largely  developed  in  the 
males  than  in  the  females, 
or   equally   developed   in  j 

both  sexes.  The  little  li-  v^^"^  e^pand^a  cr,™  ouu.i.Er'.  -Rep- 
zards  of  the  genus  Draco, 

which  glide  tlirough  the  air  on  their  rib-supportsd  para- 
chutes, and  which  in  tlie  beauty  of  their  colours  baffle 
description,  are  furnished  with  skinny  appendages  to  the 
throat,  "like  the  wattles  of  gallinaceous  birds."  These 
become  erected  when  the  animal  is  excited.  They  occur 
in  both  sexes,  but  are  best  developed  in  the  male  when 
arrived  at  maturity,  at  which  agis  the  middle  appendage 
is  Bometiines  twice  as  long  as  the  head.  Most  of  the 
species  likewise  have  a  low  crest  running  along  the 
neck ;  and  this  is  much  more  developed  in  the  fuli- 
grovfii  males,  than  iu  the  females  or  young  males.'' 


"  All  these  BtftlemenU  and  qnotatiDna,  in : 
and  Dmco,  as  nell  as  the  follawing  facts  in  i 
VOL.  II. 
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There  are  other  and  much  more  remarkable  dif- 
ferences between  the  sexes  of  certain  lizards.  The 
male  of  Ceraiophora  aspera  bears  on  the  extremity  of 
his  snout  an  appendage  half  as  long  as  the  head.  It 
is  cylindrical,  covered  with  scales,  flexible,  and  appa- 
rently capable  of  erection :  in  the  female  it  is  quite 
rudimental.  In  a  second  species  of  the  same  genus  a 
terminal  scale  forms  a  minlite  horn  on  the  summit 
of  the  flexible  appendage ;  and  in  a  third  species  ((7. 
Stoddartiiy  fig.  34 )  the  whole  appendage  is  converted 

into  a  horn,  which  is  usually 
of  a  white  colour,  but  as- 
sumes a  purplish  tint  when 
the  animal  is  excited.  In 
the  adult  male  of  this  latter 
species  the  horn  is  half  an 
inch  in  length,  but  is  of  quite 
minute  size  in  tlie  female  and 
in  the  young.  These  appen- 
dages, as  Dr.  Giinther  has 
remarked  to  me,  may  be 
compared  with  the  combs  of 

Fig.  34.    Ceratophora  Stoddartii.   Upper     galliuaceOUS  birds,  aud  appa- 
figure,  male ;  lower  figure,  female.  .  ^^ 

ently  serve  as  ornaments. 
In  the  genus  Chamaeleon  we  come  to  the  climax  of 
difference  between  the  sexes.  The  upper  part  of  the 
skull  of  the  male  G.  hifurcus  (fig.  35),  an  inhabitant  of 
Madagascar,  is  produced  into  two  great,  solid,  bony  pro- 
jections, covered  with  scales  like  the  rest  of  the  head ; 
and  of  this  wonderful  modification  of  structure  the  female 
exhibits  only  a  rudiment.  Again,  in  Chammleon  Owenii 
(fig.  3(3),  from  the  West  Coast  of  Africa,  the  male  bears 


taken  from  Dr.  Giinther's  magnificeTit  work  on  the  '  Reptiles  of  British 
India/  Ray  Soc.  1864,  p.  122,  130,  135. 
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on  his  snout  and  forehead  three  curious  horns,  of  which 
the  female  has  not  a  trace.  Tliese  horns  consist  of 
an  excrescence  of  bone  covererl  with  a  smooth  sheath, 
forming  part  of  the  general  integuments  of  the  boJv, 
so  that  they  are  identical  in  structure  with  those  of  a 


bull,  goat,  or  other  sheath-homed  ruminant.  Although 
tlie  three  horns  differ  so  much  in  appearance  from 
the  two  great  prolongations  of  the  skull  in  C.  bi/urctis, 
we  can  hardly  doubt  that  they  serve  the  same  general 
purpose  in  the  economy  of  these  two  animals.  The 
D  2 
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iirst  coDJecturo  which  will  occur  to  every  one  is  that 
they  are  used  hy  the  males  for  fighting  together ;  hut 
Dr.  Guuther,  to  whom  I  am  iridehted  for  the  foregoing 
details,  does  not  believe  that  such  peacable  crea- 
tures would  ever  become  pugnacious.  Hence  we  are 
driven  to  infer  that 
these  almost  mon- 
strous deviations 
of  structure  serve 


4^ 


/*", 


as  naasculine  orna- 
ments. 

With  many  kintla 
of  lizards,  the  seses 
differ  slightly  in  co- 
lour, the  tints  and 
striiiesof  the  males 
being  brighter  and 
more  distinctly  de- 
fined than  in  the 
"■■"  "^r£""i^!""""'"""  fenslM-  This,  for 
instance,  is  the  case 
with  the  previously-mentioned  Copliotia  and  with  the 
Acanihodactylus  capmsis  of  S.  Africa.  In  a  Cordylus 
of  the  latter  country,  the  naale  is  either  much  redder  or 
greener  than  the  female.  In  the  Indian  Galdes  nigri- 
Idbris  there  is  a  greater  difference  in  colour  between 
the  sexes ;  the  lips  also  of  the  male  are  black,  whilst 
those  of  the  female  are  green.  In  our  common 
little  viviparous  lizard  {Zootoca  vtvtpara)  "the  under 
"  side  of  the  body  and  base  of  the  tail  in  the  male  are 
"  bright  orange,  spotted  with  black;  in  the  female 
"  these  parts  are  pale  greyish-green  without  spots."" 
We  have  seen  that  the  males  alone  of  Sitana  possess  a 

"  Bell, '  HiBtory  of  Britiali  EeptilcB,'  End  edit.  1849,  p.  40. 
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throat-pouch  ;  and  this  is  splendidly  tinted  with  blue, 
black,  and  red.  In  the  Prodotreius  tenuis  of  Chile  the 
male  alone  is  marked  with  spots  of  blue,  green,  and 
coppery-red.*®  I  collected  in  S.  America  fourteen 
species  of  this  genus,  and  though  I  neglected  to  record 
the  sexes,  I  observed  that  certain  individuals  alone  were 
marked  with  emerald-like  green  spots,  whilst  others 
had  orange-coloured  gorges;  and  these  in  both  cases 
no  doubt  were  the  males. 

In  the  foregoing  species,  the  males  are  more  brightly 
coloured  than  the  females,  but  with  many  lizards  both 
sexes  are  coloured  in  the  same  elegant  or  even  magni- 
ficent manner ;  and  there  is  no  reason  to  suppose  that 
such  conspicuous  colours  are  protective.  With  some 
lizards,  however,  the  green  tiuts  no  doubt  serve  for 
concealment ;  and  an  instance  has  already  been  inci- 
dently  given  of  one  species  of  Proctotretus  which 
closely  resembles  the  sand  on  which  it  lives.  On  the 
whole  we  may  conclude  with  tolerable  safety  that  the 
beautiful  colours  of  many  lizards,  as  well  as  various 
appendages  and  other  strange  modifications  of  structure, 
have  been  gained  by  the  males  through  sexual  selection 
for  the  sake  of  ornament,  and  have  been  transmitted 
either  to  their  male  oflFspring  alone  or  to  both  sexes. 
Sexual  selection,  indeed,  seems  to  have  played  almost  as 
important  a  part  with  reptiles  as  with  birds.  But  the 
less  conspicuous  colours  of  the  females  in  comparison 
with  those  of  the  males  cannot  be  accounted  for,  as 
Mr.  Wallace  believes  to  be  the  case  with  birds,  by  the 
exposure  of  the  females  to  danger  during  incubation. 


•^  For  Proctotretus  see  ^  Zoology  of  the  Voyage  of  the  "  Beagle : " 
Beptiles,'  by  Mr.  Bell,  p.  8.  For  the  Lizards  of  S.  Africa,  see  *  Zoology 
of  S.  Africa:  Keptiles,'  by  Sir  Andrew  Smith,  pi.  25  and  39.  For  the 
Indian  Culotes,  see  '  Eeptiles  of  British  India/  by  Dr.  Giinther,  p.  143. 


38  SEXUAL  SELECTION.  Part  IL 


CHAPTER  XIIL 

Secondary  Sexual  Characters  of  Birds. 

Sexual  differences  —  Law  of  battle  —  Special  weapons  —  Vocal 
organs  —  Instrumental  music  —  Love  -  antics  and  dances  — 
Decorations,  permanent  and  seasonal  —  Double  and  single 
annual  moults  —  Display  of  ornaments  by  the  males. 

Secondary  sexual  characters  are  more  diversified  and 
conspicuous  in  birds,  though  not  perhaps  entailing  more 
important  changes  of  structure,  than  in  any  other  class 
of  animals.  I  shall,  therefore,  treat  the  subject  at  con- 
siderable length.  Male  birds  sometimes,  though  rarely> 
possess  special  weapons  for  fighting  with  each  other. 
They  charm  the  females  by  vocal  or  instrumental  music 
of  the  most  varied  kinds.  They  are  ornamented  by 
all  sorts  of  combs,  wattles,  protuberances,  horns,  air- 
distended  sacs,  topknots,  naked  shafts,  plumes  and 
lengthened  feathers  gracefully  springing  from  all  parts 
of  the  body.  The  beak  and  naked  skin  about  the  head, 
and  the  feathers  are  often  gorgeously  coloured.  The 
males  sometimes  pay  their  court  by  dancing,  or  by  fan- 
tastic antics  performed  either  on  the  ground  or  in  the  air. 
In  one  instance,  at  least,  the  male  emits  a  musky  odour 
which  we  may  suppose  serves  to  charm  or  excite  the 
female ;  for  that  excellent  observer,  Mr.  Kamsay,^  says 
of  the  Australian  musk-duck  {Biziv/ra  lohcUa)  that  "  the 
"  smell  which  the  male  emits  during  the  summer 
*'  months  is  confined  to  that  sex,  and  in  some  indi- 
"  viduals  is  retained  throughout  the  year ;  I  have  never 


*  *Ibi8/  vol.  iii.  (new  series)  1867,  p.  414. 
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"  even  in  the  breeding-season,  shot  a  female  which  had 
"  any  smell  of  musk."  So  powerful  is  this  odour  during 
the  pairing-season,  that  it  can  be  detected  long  before 
the  bird  can  be  seen.^  On  the  whole,  birds  appear  to 
be  the  most  aesthetic  of  all  animals,  excepting  of  course 
man,  and  they  have  nearly  tlie  same  taste  for  the  beau- 
tiful as  we  have.  This  is  shewn  by  our  enjoyment  of 
the  singing  of  birds,  and  by  our  women,  both  civilised 
and  savage,  decking  their  heads  with  borrowed  plumes, 
and  using  gems  which  are  hardly  more  brilliantly 
coloured  than  the  naked  skin  and  wattles  of  certain 
birds. 

Before  treating  of  the  characters  with  which  we  are 
here  more  particularly  concerned,  I  may  just  allude  to 
certain  differences  between  the  sexes  which  apparently 
depend  on  differences  in  their  habits  of  life ;  for  such 
cases,  though  common  in  the  lower,  are  rare  in  the 
higher  classes.  Two  humming-birds  belonging  to  the 
genus  Eustephanus,  which  inhabit  the  island  of  Juan 
Fernandez,  were  long  thought  to  be  specifically  distinct, 
but  are  now  known,  as  Mr.  Gould  informs  me,  to  be  the 
sexes  of  the  same  species,  and  they  differ  slightly  in  the 
form  of  the  beak.  In  another  genus  of  humming-birds 
(Grypiia),  the  beak  of  tlie  male  is  serrated  along  the 
margin  and  hooked  at  the  extremity,  thus  differing 
much  from  that  of  the  female.  In  the  curious  Neomor- 
pha  of  New  Zealand,  there  is  a  still  wider  difference  in 
the  form  of  the  beak ;  and  Mr.  Gould  has  been  informed 
that  the  male  with  his  '*  straight  and  stout  .beak  "  tears 
off  the  bark  of  trees,  in  order  that  the  female  may 
feed  on  the  uncovered  larvae  with  her  weaker  and  more 
curved  beak.  Something  of  the  same  kind  may  be 
observed  with  our  goldfinch  (Cardudis  elegans),  for  I 


«  Gould,  *  Handbook  to  the  Birds  of  Austmlia/  18G5,  vol.  ii.  p.  383. 
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am  assured  by  Mr.  J.  Jenner  Weir  that  the  bird- 
catchers  can  distinguish  the  males  by  their  slightly 
longer  beaks.  The  flocks  of  males,  as  an  old  and  trust- 
woi-thy  bird-catcher  asserted,  are  commonly  found  feed- 
ing on  the  seeds  of  the  teazle  (Dipsacus)  which  they 
can  reach  with  their  elongated  beaks,  whilst  the  females 
more  commonly  feed  on  the  seeds  of  the  betony  or 
Scrophularia.  With  a  slight  difference  of  this  nature 
as  a  foundation,  we  can  see  how  the  beaks  of  the  two 
sexes  might  be  made  to  differ  greatly  through  natural 
selection.  In  all  these  cases,  however,  especially  in 
that  of  the  quarrelsome  humming-birds,  it  is  possible 
that  the  differences  in  the  beaks  may  have  been  first 
acquired  by  the  males  in  relation  to  their  battles,  and 
afterwards  led  to  slightly  changed  habits  of  life. 

Law  of  Battle, — Almost  all  male  birds  are  extremely 
pugnacious,  using  their  beaks,  wings,  and  legs  for  fighting 
together.  We  see  this  every  spring  with  our  robins  and 
sparrows.  The  smallest  of  all  birds,  namely  the  hum- 
ming-bird, is  one  of  the  most  quarrelsome.  Mr.  Gosse^ 
describes  a  battle,  in  which  a  pair  of  humming-birds 
seized  hold  of  each  other's  beaks,  and  whirled  round 
and  round,  till  they  almost  fell  to  the  ground;  and  M. 
Montes  de  Oca,  in  speaking  of  another  genus,  says  that 
two  males  rarely  meet  without  a  fierce  aerial  encounter : 
when  kept  in  cages  "  their  fighting  has  mostly  ended 
'*  in  the  splitting  of  the  tongue  of  one  of  the  two,  which 
"  then  surely  dies  from  being  unable  to  feed."^  With 
Waders,  the  males  of  the  common  water-hen  (GalUnula 
chloropus)  "  when  pairing,  fight  violently  for  the  females : 
**  they  stand  nearly  upright  in  the  water  and  strike 
"  with  their  feet."     Two  were  seen  to  be  thus  engaged 


»  Quoted  by  Mr.  Gould,  *  Introduction  to  the  TrochilidaB/  1861,  p.  29. 
*  Gould,  ibid.  p.  52. 
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for  half  an  hour,  until  one  got  hold  of  the  head  of  the 
other  which  would  have  been  killed,  had  not  the  ob- 
server interfered ;  the  female  all  the  time  looking  on  as 
a  quiet  spectator.^  The  males  of  an  allied  bird  (GalU- 
crex  cridaius),  as  Mr.  Blyth  informs  me,  are  one  third 
larger  than  the  females,  and  are  so  pugnacious  during 
the  breeding-season,  that  they  are  kept  by  the  natives 
of  Eastern  Bengal  for  the  sake  of  fighting.  Various 
other  birds  are  kept  in  India  for  the  same  purpose,  for 
instance  the  Bulbuls  (Pycnonotus  hwmorrhous)  which 
"  fight  with  great  spirit."^ 

The  polygamous  EuflF  (Machetes  pugnax,  fig.  37)  is 
notorious  for  his  extreme  pugnacity ;  and  in  the  spriog, 
the  males,  which  are  considerably  larger  than  the 
females,  congregate  day  after  day  at  a  particular  spot, 
where  the  females  propose  to  lay  their  eggs.  The 
fowlers  discover  these  spots  by  the  turf  being  trampled 
somewhat  bare.  Here  they  fiight  very  much  like  game- 
cocks, seizing  each  other  with  their  beaks  and  striking 
with  their  wings.  The  great  ruff  of  feathers  round  the 
neck  is  then  erected,  and  according  to  Col.  Montagu 
sweeps  the  ground  as  a  shield  to  defend  the  more 
tender  parts ; "  and  this  is  the  only  instance  known 
to  me  in  the  case  of  birds,  of  any  structure  serving  as  a 
shield.  The  ruff  of  feathers,  however,  from  its  varied 
and  rich  colours  probably  serves  in  chief  part  as  an 
ornament.  Like  most  pugnacious  birds,  they  seem 
always  ready  to  fight,  and  when  closely  confined  often 
kill  each  other;  but  Montagu  observed  that  their 
pugnacity  becomes  greater  during  the  spring,  when  the 
long  feathers  on  their  necks  are  fully  developed ;  and 
at  this  period  the  least  movement  by  any  one  bird 
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«  W.  Thompson,  *  Nat.  Hist,  of  Ireland  :  Birds,*  vol.  ii.  1850,  p.  327 
«  Jerdon,  *  Birds  of  India,*  18t53,  vol.  ii.  p.  96. 


provolcea  a  general  battle.'  Of  the  pugnacity  of  web- 
footed  birds,  two  instances  will  suffice :  in  Guiana  '■  bloody 
"fights  occur  durinp  the  breed! rig-season  between  the 


MaesilliTni}-, '  Hiat.  Brit.  Birds,'  vol.  it.  1852,  p.  177-181. 
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"  males  of  the  wild  musk-duck  {Cairina  moichaia) ; 
"  and  where  these  fights  hiive  occurred  tlje  river 
"  is  covered  for  some  distance  with  feathers.'"*  Birds 
which  seem  iil-adapted  for  fighting  engage  in  fierce 
confiicts ;  thus  with  tlie  pelican  the  stronger  males 
drive  away  the  weaker  ones,  snapping  with  their 
hnge  beaks  and  giving  heavy  blows  with  their  wings. 
Male  snipes  fight  together,  "  tugging  and  pushing  each 
"  other  with  their  bills  in  the  must  curious  manner 
"  imaginable."  Some  few  species  are  believed  never  to 
fight;  this  is  the  case,  according  to  Audubon,  with  one 
of  the  woodpeckers  of  the  United  States  (Picus  auratvs), 
although  "  the  hens  are  followed  by  even  half  a  dozen 
"  of  their  gay  suitors."  ° 

The  males  of  many  birds  are  larger  than  the  females, 
and  this  no  doubt  is  an  advantage  to  them  in  their 
battles  with  their  rivals,  and  Las  been  gained  tlirough 
sexual  selection.  The  difference  in  size  between  the 
two  sexes  is  carried  to  an  extreme  point  in  several 
Australian  species ;  thus  the  male  miisk-duck  (Biziura) 
and  the  male  Cincloramjihus  cruralia  (allied  to  our 
pipits)  are  by  measurement  ac-tually  twice  aa  large  as 
their  respective  females.'"  With  many  other  birds  the 
females  are  larger  than  the  males ;  and  as  formerly 
remarked,  the  explanation  often  given,  namely  that  the 
females  have  most  of  the  work  in  feeding  their  yonng, 
will  not  suffice.  In  some  few  cases,  as  we  shall  here- 
alter  see,  the  females  apparently  have  acquired  their 
greater  size  and  strength  for  the  sake  of  conquering 
other  females  and  obtaining  possession  of  the  males. 


'  Sir  B.  Si'liiimburgk,  in  'Jouruttl  of  R.  Geogtapli.  Sue'  vol.  siii. 

43,  i>.  31 . 

•  '  Ornithological  Biograplij,'  vol.  i.  p.  191.  For  pflicaoB  and  snipea, 

BVoLiii.  p.  381,477, 

■■  GouM,  'UuidbookafBirdaof  AiutrHlia,' vd.i.p.SSS;  vol. il. p. 383. 
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The  males  of  many  gallinaceous  birds,  especially 
of  the  polygamous  kinds,  are  furnished  with  special 
weapons  for  fighting  with  their  rivals,  namely  spurs, 
which  can  be  used  with  fearful  effect.  It  has  been 
recorded  by  a  trustworthy  writer  ^^  that  in  Derbyshire 
a  kite  struck  at  a  garae-hen  accompanied  by  her 
chickens,  when  the  cock  rushed  to  the  rescue  and  drove 
his  spur  right  through  the  eye  and  skull  of  the 
aggressor.  The  spur  was  with  difficulty  drawn  from 
the  skull,  and  as  the  kite  though  dead  retained  his 
grasp,  the  two  birds  were  firmly  locked  together ;  but 
the  cock  when  disentangled  was  very  little  injured. 
The  invincible  courage  of  the  game-cock  is  notorious: 
a  gentleman  who  long  ago  witnessed  the  following 
brutal  scene,  told  me  that  a  bird  had  both  its  legs 
broken  by  some  accident  in  the  cock-pit,  and  the  owner 
laid  a  wager  that  if  the  legs  could  be  spliced  so  that 
the  bird  could  stand  upright,  he  would  continue  fighting. 
This  was  effected  on  the  spot,  and  the  bird  fought 
with  undaunted  courage  until  he  received  his  death- 
stroke.  In  Ceylon  a  closely-allied  and  wild  species, 
the  Gallus  Stanleyiy  is  known  to  fight  desperately  "  in 
"  defence  of  his  seraglio,"  so  that  one  of  the  combatants 
is  frequently  found  dead.^^  An  Indian  partridge  {Orty- 
gornis  gularis)^  the  male  of  which  is  furnished  with 
strong  and  sharp  spurs,  is  so  quarrelsome,  "that  the 
"  scars  of  former  fights  disfigure  the  breast  of  almost 
"  every  bird  you  kill."  ^^ 

The  males  of  almost  all  gallinaceous  birds,  even  those 
which  are  not  furnished  with  spurs,  engage  during  the 
breeding-season  in  fierce  conflicts.    The  Capercailzie  and 


"  Mr.  Hewitt  in  the  *  Poultry  Book  by  Tegetmeier,*  1866,  p.  137. 
"  Lnyard,  *  Annals  and  Mag.  of  Nat.  Hiat.'  vol.  xiv.  1854,  p.  63. 
"  Jerdon,  *  Birds  of  India,*  vol.  iii.  p.  574. 


Black-cock  {Tetrao  urogaXlue  and  T.  tetrix),  which  are 
both  polygamiets,  have  regular  appointed  places,  where 
during  many  weeka  they  congregate  in  numbers  to 
fight  together  and  to  display  their  charms  before  the 
females.  M.  W.  Kowalevsky  informs  me  that  in  Ilueaia 
he  Las  seen  the  snow  all  bloody  on  the  arenas  where 
the  Capercailzie  have  fought ;  and  the  Black-cocks 
"  make  the  featliers  fly  iu  every  direction,"  when 
several  "  engage  in  a  battle  royal."  The  elder  Brehm 
gives  a  curious  account  of  the  Balz,  as  the  love-dance 
and  love-song  of  the  Black-cock  is  called  in  Germany, 
The  bird  utters  almost  continuously  the  moat  strange 
noises :  "  he  holds  Ms  tail  up  and  spreads  it  out  like  a 
"  fan,  he  lifts  up  his  iiead  and  neck  with  all  the  feathers 
"  erect,  and  stretches  liis  wings  from  the  body.  Then 
"  he  takes  a  few  jumps  in  different  directions,  some- 
"  times  iu  a  circle,  and  presses  the  under  part  of  his 
"  beak  so  hard  against  the  ground  that  the  chin-featliers 
"  are  rubhed  off.  During  these  movements  he  beats 
"  his  wings  and  turns  round  and  round.  The  more 
"  ardent  he  grows  the  moi-e  lively  he  becomes,  until  at 
"  last  the  bird  appears  like  a  frantic  creature."  At 
such  times  the  black-cocks  are  so  absorbed  that  they 
become  almost  blind  and  deaf,  but  less  so  than  the 
capercailzie :  hence  bird  after  bird  may  be  shot  on 
the  same  spot,  or  even  caught  by  the  hand.  After 
peri'orming  these  antics  the  males  begin  to  flgbt :  and 
the  same  black-cock,  iji  order  to  prove  his  strength  over 
several  antagonists,  will  visit  in  the  course  of  one  morn- 
ing several  Balz-places,  which  remain  the  same  during 
successive  years.'* 


"  Brelim, -must.  Tliieriebpn,' 1867,  B.iv.fl.S5:.  &:mu  of  II le  fore- 
going stotemeDlB  are  tnken  from  L.  Lloyd,  '  The  Gbiub  Birds  of 
Sweden,"  &e.,  18G7,  p.  79. 
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The  peacock  with  his  long  train  appears  more  like  a 
dandy  than  a  warrior,  but  he  sometimes  engages  in 
fierce  contests:  the  Rev.  W.  Darwin  Fox  informs  me 
that  two  peacocks  became  so  excited  whilst  fiirhting  at 
some  little  distance  from  Chester  that  they  flew  over 
the  whole  city,  still  fighting,  until  they  alighted  on  the 
top  of  St.  John's  tower. 

The  spur,  in  those  gallinaceous  birds  which  are  thus 
provided,  is  generally  single ;  but  Polyplectron  (see 
fig.  51,  p.  90)  has  two  or  more  on  each  leg ;  and  one  of 
the  Blood-pheasants  {lihaginis  cruentus)  has  been  seen 
with  five  spurs.  The  spurs  are  generally  confined  to  the 
male,  being  represented  by  mere  knobs  or  rudiments  in 
the  female ;  but  the  females  of  the  Java  peacock  (Pavo 
muiicus)  and,  as  I  am  informed  by  Mr.  Blyth,  of  the  small 
fire-backed  pheasant  (Euplocamiis  eryihropthalmus)  pos- 
sess spurs.  In  Galloper<iix  it  is  usual  for  the  males  to 
have  two  spurs,  and  for  the  females  to  have  only  one 
on  each  leg.^^  Hence  spurs  may  safely  be  considered  as 
a  masculine  character,  though  occasionally  transferred 
in  a  greater  or  less  degree  to  the  females.  Like  most 
other  secondary  sexual  characters,  the  spurs  are  highly 
variable  both  in  number  and  development  in  the  same 
species. 

Various  birds  have  spurs  on  their  wings.  But  the 
Egyptian  goose  (Chenalopex  segyjptiacus)  has  only  "  bare 
"  obtuse  knobs,"  and  these  probably  shew  us  the  first 
steps  by  which  true  spurs  have  been  developed  in  other 
allied  birds.  In  the  spur-winged  goose,  Plectropterus 
ffamhensis,  the  males  have  much  larger  spurs  than  the 
females ;  and  they  use  them,  as  I  am  informed  by  Mr. 
Bartlett,  in  fighting  together,  so  that,  in  this  case,  «the 


"  Jerdon,  'Birds  of  Imlia  :*  on  Ithaginis,  vol.  iii,  p.  523;  on  Grallo- 
perdix,  p.  541. 
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wing-epurs  serve  aa  sexual  weapons ;  but  accoriiiiig  to 
LivingBtone,  they  are  chiefly  used  in  the  defence  of  th« 
yooug.    The  Palainedea  (fig.  '68)  is  armed  with  a  pair  of 
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spurs  on  each  wing ;  and  these  are  such  formidable  wea- 
pons that  a  single  blow  has  driven  a  dog  howling  away. 
But  it  does  not  appear  that  the  spurs  in  this  case,  or  in 
that  of  some  of  the  spur-winged  rails,  are  larger  in  the 
male  than  in  the  female.^^  In  certain  plovers,  however, 
the  wing-spurs  must  be  considered  as  a  sexual  character. 
Thus  in  the  male  of  our  common  peewit  {VaneUus  cris- 
tatus)  the  tubercde  on  the  shoulder  of  the  wing  becomes 
more  prominent  during  the  breeding-season,  and  the 
males  are  known  to  fight  together.  In  some  species 
of  Lobivanellus  a  similar  tubercle  becomes  developed 
during  the  breeding-season  "into a  short  homy  spur." 
In  the  Australian  L,  hiatus  both  sexes  have  spurs,  but 
these  are  much  larger  in  the  males  than  in  the  females. 
In  an  allied  bird,  the  ffophpterus  armatus,  the  spurs 
do  not  increase  in  size  during  the  breeding-season ;  but 
these  birds  have  been  seen  in  Egypt  to  fight  together, 
in  the  same  manner  as  our  peewits,  by  turning  suddenly 
in  the  air  and  striking  sideways  at  each  other,  some- 
times with  a  fatal  result.  Thus  also  they  drive  away 
other  enemies.^"' 

The  season  of  love  is  that  of  battle ;  but  the  males 
of  some  birds,  as  of  the  game-fowl  and  ruff,  and  even 
the  young  males  of  the  wild  turkey  and  grouse,^®  are 
ready  to  fight  whenever  they  meet.  The  presence  of 
the  female  is  the  teferrima  heUi  causa.    The  Bengali 


"  For  the  Egypiian  goose,  see  Macgillivray,  *  British  Birds/  vol.  iv. 
p.  639.  For  Plectropterus,  *  Livingstoue's  Travels,'  p.  254.  For  Pala- 
medea,  Brehm's  *  Thierleben,'  B.  iv.  s.  740.  See  also  on  this  bird  Azara, 
*  Voyages  dans  l*Amerique  me'rid.'  torn.  iv.  1809,  p.  179,  253. 

*'  See,  on  our  peewit,  Mr.  R.  Carr  in  *  Land  and  Water/  Aug.  8th, 
1868,  p.  46.  In  regard  to  Lobivanellus,  see  Jerdon's  *  Birds  of  India,* 
vol.  iii.  p.  647,  and  Gould's  *  Handbook  of  Birds  of  Australia,'  vol.  ii. 
p.  220.  For  the  Holopterus,  see  Mr.  Allen  in  the  *Ibis/  vol.  v.  1863, 
p.  156. 

"  Audubon,  *  Omith.  Biography,'  vol.  ii.  p.  492;  vol.  1.  p.  4-13. 


Chap.  XIIL  LAW  OP  BATTLE.  49 

baboos  make  the  pretty  little  males  of  the  amadavat 
{Estrelda  amandava)  fight  together  by  placing  three 
small  cages  in  a  row,  with  a  female  in  the  middle ; 
after  a  little  time  the  two  males  are  turned  loose,  and 
immediately  a  desperate  battle  ensues.^^  When  many 
males  congregate  at  the  same  appointed  spot  and  fight 
together,  as  in  the  case  of  grouse  and  various  other 
birds,  they  are  generally  attended  by  the  females,^ 
which  afterwards  pair  with  the  victorious  combatants. 
But  in  some  cases  the  pairing  precedes  instead  of  suc- 
ceeding the  combat :  thus,  according  to  Audubon,^^ 
several  males  of  the  Virginian  goat-sucker  (Capri- 
mulgus  Virginianus)  "  court,  in  a  highly  entertaining 
manner,  the  female,  and  no  sooner  has  she  made  her 
choice,  than  her  approved  gives  chase  to  all  intruders, 
"and  drives  them  beyond  his  dominions."  Generally 
the  males  try  with  all  their  power  to  drive  away  or  kill 
their  rivals  before  they  pair.  It  does  not,  however, 
appear  that  the  females  invariably  prefer  the  victorious 
males.  I  have  indeed  been  assured  by  M.  W.  Kowa- 
levsky  that  the  female  capercailzie  sometimes  steals 
away  with  a  young  male  who  has  not  dared  to  enter 
the  arena  with  the  older  cocks ;  in  the  same  manner  as 
occasionally  happens  with  the  does  of  the  red-deer  in 
Scotland,  When  two  males  contend  in  presence  of  a 
single  female,  the  victor,  no  doubt,  commonly  gains  his 


« 


»  Mr.  Blyth,  *  Land  and  Water/  1867,  p.  212. 

*  Richardson,  on  Tetrao  umbellus,  *  Fauna  Bor.  Amer. :  Birds,'  1831, 
p.  343.  L.  Lloyd,  *  Game  Birds  of  Sweden/  1867,  p.  22,  79,  on  the 
capercailzie  and  black-cock.  Brehm,  however,  asserts  {^  Thierleben,*  &c., 
B.  vr.  8.  352)  that  in  Germany  the  grey-hens  do  not  generally  attend 
the  Balzen  of  the  black-cocks,  but  this  is  an  exception  to  the  common 
rule ;  possibly  the  hens  may  lie  hidden  in  the  surrounding  bushes,  as 
is  known  to  be  the  case  with  the  grey-hens  in  Scandinavia,  vvnd  with 
other  species  in  N.  America. 

*  *  Ornithological  Biography,'  vol.  ii.  p.  275. 
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desire  ;  but  some  of  these  battles  are  caused  by  wander- 
ing males  trying  to  distract  the  peace  of  an  already 
mated  pair.^ 

Even  with  the  most  pugnacious  species  it  is  probable 
that  the  pairing  does  not  depend  exclusively  on  the 
mere  strength  and  courage  of  the  male :  for  such 
males  are  generally  decorated  with  various  ornaments, 
which  often  become  more  brilliant  during  the  breeding- 
season,  and  which  are  sedulously  displayed  before  the 
females.  The  males  also  endeavour  to  charm  or  ex- 
cite their  mates  by  love-notes,  songs,  and  antics ;  and 
the  courtship  is,  in  many  instances,  a  prolonged  affair. 
Hence  it  is  not  probable  that  the  females  are  indifferent 
to  the  charms  of  the  opposite  sex,  or  that  they  are 
invariably  compelled  to  yield  to  the  victorious  males. 
It  is  more  probable  that  the  females  are  excited,  either 
before  or  after  the  conflict,  by  certain  males,  and  thus 
unconsciously  prefer  them.  In  the  case  of  Tetrao  urrh- 
hellus,  a  good  observer^  goes  so  far  as  to  believe  that 
the  battles  of  the  males  "  are  all  a  sham,  performed 
"  to  show  themselves  to  the  greatest  advantage  before 
"  the  admiring  females  who  assemble  around ;  for  I 
"have  never  been  able  to  find  a  maimed  hero,  and 
"  seldom  more  than  a  broken  feather."  I  shall  have 
to  recur  to  this  subject,  but  I  may  here  add  that  with 
the  Tetrao  cupido  of  the  United  States,  about  a  score  of 
males  assemble  at  a  particular  spot,  and  strutting  about 
make  the  whole  air  resound  with  their  extraordinary 
noises.  At  the  first  answer  from  a  female  the  males 
begin  to  fight  furiously,  and  the  weaker  give  way ;  but 
then,  according  to  Audubon,  both  the  victors  and  van- 
quished search  for  the  female,  so  that  the  females  must 


22  Brehm, '  Thierleben/  &c.,  B.  iv.  1867,  p.  990.    AuduboD,  *  Omith. 
Bio«];raphy,*  vol.  ii.  p.  492. 

23  *  Land  and  Water/  July  25th,  1868,  p.  14. 
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either  then  exert  a  choice,  or  the  battle  must  be  re- 
newed. So,  again,  with  one  of  the  Field-starlings  of 
the  United  States  (Sturnella  ludoviciana)  the  males 
engage  in  fierce  conflicts,  "  but  at  the  sight  of  a  female 
"  they  all  fly  after  her,  as  if  mad."^ 

Vocal  and  instrumental  Music, — With  birds  the  voice 
serves  to  express  various  emotions,  such  as  distress,  fear, 
anger,  triumph,  or  mere  happiness.  It  is  apparently 
sometimes  used  to  excite  terror,  as  with  the  hissing 
noise  made  by  some  nestling-birds,  xludubon  ^^  relates 
that  a  night-heron  (Ardea  nycticorax,  Linn.)  which  he 
kept  tame,  used  to  hide  itself  when  a  cat  approached, 
and  then  "suddenly  start  up  uttering  one  of  the  most 
*•  frightful  cries,  apparently  enjoying  the  cat's  alarm 
**and  flight."  The  common  domestic  cock  clucks  to 
the  hen,  and  the  hen  to  her  chickens,  when  a  dainty 
morsel  is  found.  The  hen,  when  she  has  laid  an  egg, 
"  repeats  the  same  note  very  often,  and  concludes  with 
"  the  sixth  above,  which  she  holds  for  a  longer  time ;  "^^ 
and  thus  she  expresses  her  joy.  Some  social  birds 
apparently  call  to  each  other  for  aid ;  and  as  they  flit 
from  tree  to  tree,  the  flock  is  kept  together  by  chirp 
answering  chirp.  During  the  nocturnal  migrations  of 
geese  and  other  water-fowl,  sonorous  clangs  from  tlie 
van  mav  be  heard  in  the  darkness  overhead,  answered 
by  clangs  in  the  rear.  Certain  cries  serve  as  danger- 
signals,  which,  as  the  sportsman  knows  to  his  cost,  are 
well  understood  by  the  same  species  and  by  others. 
The  domestic  cock  crows,  and  the  humming-bird  chirps, 
in  triumph  over  a  defeated  rival.     The  true  song,  how- 


"  Audubon's  *Omitholog.  Biography;'  on  Tetrao  cupido,  vol.  ii.  ^^r^"  -'^^ 
p.  492 ;  on  the  Stumus,  vol.  ii.  p.  219.  /  <  .  .  ' 

2*  *  Ornithological  Biograph.*  vol.  v.  p.  601.  .   .       >:       »  ^ 

2«  The  Hon.  Daines  Barrington,  *  Philosophy  Transact.'  1773,  p.  252. 
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ever,  of  most  birds  and  various  strange  cries  are  chiefly 
uttered  during  the  breeding-season,  and  serve  as  a 
charm,  or  merely  as  a  call-note,  to  the  other  sex. 

Naturalists  are  much  divided  with  respect  to  the  object 
of  the  singing  of  birds.  Few  more  careful  observers  ever 
lived  than  Montagu,  and  he  maintained  that  the  *'  males 
"  of  song-birds  and  of  many  others  do  not  in  general 
"  search  for  the  female,  but,  on  the  contrary,  their 
"  business  in  the  spring  is  to  perch  on  some  conspicuous 
"  spot  breathing  out  their  full  and  amorous  notes,  which, 
"  by  instinct,  the  female  knows,  and  repairs  to  the  spot  to 
"  choose  her  mate."^  Mr.  Jenner  Weir  informs  me  that 
this  is  certainly  the  case  with  the  nightingale.  Bech- 
stein,  who  kept  birds  during  his  whole  life,  asserts,  "  that 
"  the  female  canary  always  chooses  the  best  singer,  and 
"  that  in  a  state  of  nature  the  female  finch  selects  that 
"  male  out  of  a  hundred  whose  notes  please  her  most."^^ 
There  can  be  no  doubt  that  birds  closely  attend  to 
each  other's  song.  Mr.  Weir  has  told  me  of  the  case  of 
a  bullfinch  which  had  been  taught  to  pipe  a  German 
waltz,  and  who  was  so  good  a  performer  that  he  cost 
ten  guineas;  when  this  bird  was  first  introduced  into 
a  room  where  other  birds  were  kept  and  he  began  to 
sing,  all  the  others,  consisting  of  about  twenty  linnets 
and  canaries,  ranged  themselves  on  the  nearest  side  of 
their  cages,  and  listened  with  the  greatest  interest  to 
the  new  performer.  Many  naturalists  believe  that  the 
singing  of  birds  is  almost  exclusively  "  the  effect  of  ri- 
"  valry  and  emulation,"  and  not  for  the  sake  of  charming 
their  mates.  This  was  the  opinion  of  Daines  Barrington 
and  White  of  Selborne,  who  both  especially  attended  to 


27 


Ornithological  Dictionary/  18^3,  p.  475. 
*^  *  Nalurgeschichte  der  Stubenviigel/  1840,  s.  4.   Mr.  Harrison  Weir 
likewise  writes  to  me : — '*  I  am  informed  that  the  best  singing  males 
"  generally  get  a  mate  first  when  they  are  bred  in  the  same  room.'' 
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this  subject.^  Barrington,  however,  admits  that  "  supe- 
**  riority  in  song  gives  to  birds  an  amazing  ascendancy 
"  over  others,  as  is  well  known  to  bird-catchers." 

It  is  certain  that  there  is  an  intense  degree  of  rivalry 
between  the  males  in  their  singing.  Bird-fanciers 
match  their  birds  to  see  which  will  sing  longest ;  and 
I  was  told  by  Mr.  Yarrell  that  a  first-rate  bird  will 
sometimes  sing  till  he  drops  down  almost  dead,  or, 
according  to  Bechstein,^  quite  dead  from  rupturing  a 
vessel  in  the  lungs.  Whatever  the  cause  may  be, 
male  birds,  as  I  hear  from  Mr.  Weir,  often  die  sud- 
denly during  the  season  of  song.  That  the  habit  of 
singing  is  sometimes  quite  independent  of  love  is  cleai*, 
for  a  sterile  hybrid  canary-bird  has  been  described ^^ 
as  singing  whilst  viewing  itself  in  a  mirror,  and  then 
dashing  at  its  own  image;  it  likewise  attacked  with 
fury  a  female  canary  when  put  into  the  same  cage. 
The  jealousy  excited  by  the  act  of  singing  is  constantly 
taken  advantage  of  by  bird-catchers ;  a  male,  in  good 
song,  is  hidden  and  protected,  whilst  a  stuffed  bird,  sur- 
rounded by  limed  twigs,  is  exposed  to  view.  In  this 
manner  a  man,  as  Mr.  Weir  informs  me,  has  caught,  in 
the  course  of  a  single  day,  fifty,  and  in  one  instance 
seventy,  male  chaffinches.  The  power  and  inclination 
to  sing  differ  so  greatly  with  birds  that  although  the 
price  of  an  ordinary  male  chaffinch  is  only  sixpence, 
Mr.  Weir  saw  one  bird  for  which  the  bird-catcher  asked 
three  pounds ;  the  test  of  a  really  good  singer  being 
that  it  will  continue  to  sing  whilst  the  cage  is  swung 
round  the  owner's  head. 

That  birds  should  sing  from  emulation  as  well  as  for 


»  *  Philosophical  Transactions,'  1773,  p.  263.   White's  'Natural  His- 
tory of  Selbome,*  vol.  i.  1825,  p.  246. 

30  *  Naturges.  der  Stubenvogel,*  1840,  s.  252. 

31  Mr.  Bold,  *  Zoologist,'  1843-44.  p.  659. 
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the  sake  of  charming  the  female,  is  not  at  all  incom- 
patible ;  and,  indeed,  might  have  been  expected  to  go 
together,  like  decoration  and  pugnacity.  Some  authors, 
however,  argue  that  the  song  of  the  male  cannot  serve 
to  charm  the  female,  because  the  females  of  some  few 
species,  such  as  the  canary,  robin,  lark,  and  bullfinch, 
especially,  as  Bechstein  remarks,  when  in  a  state  of 
widowhood,  pour  forth  fairly  melodious  strains.  In 
some  of  these  cases  the  habit  of  singing  may  be  in  part 
attributed  to  the  females  having  been  highly  fed  and 
confined,^  for  this  disturbs  all  the  usual  functions  con- 
nected with  the  reproduction  of  the  species.  Many  in- 
stances have  already  been  given  of  the  partial  trans- 
ference of  secondary  masculine  characters  to  the  female, 
so  that  it  is  not  at  all  surprising  that  the  females  of  some 
species  should  possess  the  power  of  song.  It  has  also 
been  argued,  that  the  song  of  the  male  cannot  serve  as 
a  charm,  because  the  males  of  certain  species,  for  in- 
stance, of  the  robin,  sing  during  tlie  autumn.^  But 
nothing  is  more  common  than  for  annuals  to  take  plea- 
sure in  practising  whatever  instinct  they  follow  at  other 
times  for  some  real  good.  How  often  do  we  see  birds 
which  fly  easily,  gliding  and  sailing  through  the  air 
obviously  for  pleasure.  The  cat  plays  with  the  cap- 
tured mouse,  and  the  cormorant  with  the  captured  fish. 
The  weaver-bird  (Ploceus),  when  confined  in  a  cage, 
amuses  itself  by  neatly  weaving  blades  of  grass  between 
the  wires  of  its  cage.  Birds  whicli  habitually  fight 
during  the  breeding-season  are  generally  ready  to  fight 
at  all  times ;  and  the  males  of  the  capercailzie  some- 
times hold  their  halzens  or  leks  at  the  usual  place  ot 


82  D.  Barrington,  *  Phil.  Transact.'  1773,  p.  262.  Bechstein,  *  Stu- 
beuvbgel,*  1840,  s.  4. 

*'  This  is  likewise  the  case  with  the  water-ouzel,  see  Mr.  Hepburn 
in  the  'Zoologist,*  1845-184U,  p.  1068. 
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assemblage  during  the  autumn.^*  Hence  it  is  not  at  all 
surprising  that  male  birds  should  continue  singing  for 
their  own  amusement  after  the  season  for  courtship  is 
over. 

Singing  is  to  a  certain  extent,  as  shewn  in  a  previous 
chapter,  an  art,  and  is  much  improved  by  practice. 
Birds  can  be  taught  various  tunes,  and  even  the  un- 
melodious  sparrow  has  learnt  to  sing  like  a  linnet. 
They  acquire  the  song  of  their  foster-parents,^^  and 
sometimes  that  of  their  neighbours.^^  All  the  common 
songsters  belong  to  the  Order  of  Insessores,  and  their 
vocal  organs  are  much  more  complex  than  those  of 
most  other  birds;  yet  it  is  a  singular  fact  that  some 
of  the  Insessores,  such  as  ravens,  crows,  and  magpies, 
possess  the  proper  apparatus,^"^  though  they  never  sing, 
and  do  not  naturally  modulate  their  voices  to  any  great 
extent.  Hunter  asserts  ^^  that  with  the  true  songsters 
the  muscles  of  the  larynx  are  stronger  in  the  males 
than  in  the  females ;  but  with  this  slight  exception  there 
is  no  difference  in  the  vocal  organs  of  the  two  sexes, 
although  the  males  of  most  species  sing  so  much  better 
and  more  continuouslv  than  the  females. 

It  *is  remarkable  that  only  small  birds  properly  sing. 
The  Australian  genus  Menura,  however,  must  be  ex- 
cepted ;  for  the  Menura  Alberti,  which  is  about  the  size 
of  a  half^own  turkey,  not  only  mocks  other  birds,  but 
"its  own  whistle  is  exceedingly  beautiful  and  varied." 
The  males  congregate  and  form  ^^  corrdborying  places," 
where  they  sing,  raising  and  spreading  tlieir  tails  like 

3*  L.  Lloyd,  *Game  Birds  of  Sweden/  1867,  p.  25. 

3*  Barrington  ibid.  p.  264.    Bechstein,  ibid.  s.  5. 

3*  Bureau  de  la  MaUe  gives  a  curious  instance  (*  Annales  des  Sc.  Nat.* 
3rd  series,. Zoolog.  torn.  x.  p.  118)  of  some  wild  blackbirds  in  his  garden 
in  Paris  wliicli  naturally  learnt  from  a  caged  bird  a  republican  air. 

»^  Bishop,  in  *  Todd  s  Cyclop,  of  Anat.  and  Pbys.*  vol.  iv.  p.  1496. 

38  As  stated  by  Barrington  in  *PhUosoph.  Transact.*  1773,  p.  262. 
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pea/*r>ckfi  and  drooping  their  wings.*  It  is  also  re- 
markable that  the  birds  which  sing  are  larelT  decorated 
with  bri  1 1  iant  coloars  or  other  ornaments^  Of  our  British 
V>ird.^  excepting  the  bullfinch  and  goldfinch,  the  best 
«ong3teTsi  are  plain-colonred.  The  king-fisher,  bee-eater, 
roller,  hoopee,  woodpeckers.  &c^  utter  harsh  cries ;  and 
the  brilliant  birds  of  the  tropics  are  hardly  ever  soDg- 
fttera  *  Hence  bright  colours  and  the  power  of  song 
iieem  to  replace  each  other.  We  can  perceive  that  if  the 
plumage  did  not  rary  in  brightness,  or  if  bright  colours 
werf;  dangerous  to  the  species,  other  means  would  have 
to  be  employed  to  charm  the  females;  and  the  voice 
being  rendered  melodious  would  offer  one  such  means. 

In  some  birds  the  vocal  organs  differ  greatly  in  the 
two  sexes.  In  the  Tetrao  cupido  (fig.  39)  the  male  has 
two  bare,  orange-coloured  sacks,  one  on  each  side  of  the 
neck ;  and  these  are  largely  inflated  when  the  male, 
during  the  breeding-season,  makes  a  curious  hollow 
sound,  audible  at  a  great  distance.  Audubon  proved 
that  the  sound  was  intimately  connected  with  this  ap- 
paratus, which  reminds  us  of  the  air-sacks  on  each  side 
of  the  mouth  of  certain  male  frogs,  for  he  found  that 
the  sound  was  much  diminished  when  one  of  tlie*  sacks 
of  a  tame  bird  was  pricked,  and  when  both  were  pricked 
it  was  altogether  stopped.  The  female  has  "  a  some- 
**  what  similar,  though  smaller,  naked  space  of  skin  on 
"  the  neck ;  but  this  is  not  capable  of  inflation."**    The 


»  (iould,  *  Handbook  to  the  Birds  of  Australiu,*  vol.  i.  18G5,  p.  308- 
*Mi).    H<«;  ulwi  Mr.  T.  W.  Wood  in  the  *  Student,*  April,  1870,  p.  125. 

^'  H(ni  reriinrkH  tf>  thiu  effect  in  Gould's  *  Introduction  to  the  Trochi- 
lid/n/  IWl,  p.  22. 

^'  *  Thii  HiKirtMinnn  and  Naturalist  in  Canada,*  by  Major  W.  Eoss 
KinK,  JH<;fJ,  p.  144-140.  Mr.  T.  W.  Wood  pives  in  the  *  Stu.lenf 
(April,  1H70,  J).  1  l(i)  an  (jxcollcnt  account  of  the  attitude  and  habits  of 
ihiH  bird  durin<^  its  crmrtHhip.  He  states  that  the  car-tufts  or  neck- 
plumos  uro  crcctid,  so  that  tliey  meet  over  the  crown  of  the  hctid. 


male  of  anotlier  kind  of  grouse  (Teirao  urophasianus), 
whilst  couiliDg  the  female,  has  bis  -'bare  yellow  ceso- 
"  pimgus  inflated  to  a  prodigious  size,  fully  Ijalf  as  large 
"as  the  body;"  and  he  then  utters 


id 
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deep  hollow  tones.  With  his  neck-feathers  erect,  his 
wings  lowered  and  buzzing  on  the  ground,  and  his  long 
pointed  tail  spread  out  like  a  fan,  lie  displays  a  variety 
of  grotesque  attitudes.  The  oesophagus  of  the  femrtle 
is  not  in  any  way  remarkable.*^ 

It  seems  now  well  made  out  that  the  great  throat- 
pouch  of  the  European  male  bustard  (Otis  tarda),  and 
of  at  least  four  other  species,  does  not  serve,  as  was 
formerly  supposed,  to  hold  water,  but  is  connected  with 
the  utterance  during  the  breeding-season  of  a  peculiar 
sound  resembling  "ock."  The  bird  whilst  uttering  this 
sound  throws  himself  into  the  most  extraordinary  atti- 
tudes. It  is  a  singular  fact  that  with  the  males  of  the 
same  species  the  sack  is  not  developed  in  all  the  indi- 
viduals.*^ A  crow-like  bird  inhabiting  South  America 
{Cephahpterus  ornatus,  fig.  40)  is  called  the  umbrella- 
bird,  from  its  immense  top-knot,  formed  of  bare  white 
quills  surmounted  by  dark-blue  plumes,  which  it  can 
elevate  into  a  great  dome  no  less  than  five  inches  in 
diameter,  covering  the  whole  head.  This  bird  has  on 
its  neck  a  long,  thin,  cylindrical,  fleshy  appendage,  which 
is  thickly  clothed  with  scale-like  blue  feathers.  It  pro- 
bably serves  in  part  as  an  ornament,  but  likewise  as  a 
resounding  apparatus,  for  Mr.  Bates  found  that  it  is 
connected  "  with  an  unusual  development  of  the  trachea 
"  and  vocal  organs."  It  is  dilated  when  the  bird  utters 
its  singularly  deep,  loud,  and  long-sustained  fluty  note. 


^2  Richardson,  *  Fauna  Bor.  Americana:  Birds,*  1831,  p.  359.  Au- 
dubon, ibid.  vol.  iv.  p.  507. 

^3  The  following  papers  have  been  lately  written  on  this  subject : — 
Prof.  A.  Newton,  in  the  *Ibis,'  1862,  p.  107;  Dr.  CuUen,  ibid.  1865, 
p.  145  ;  Mr.  Flower,  in  *  Proc.  Zool.  Soc'  1865,  p.  747 ;  and  Dr.  Murie, 
in  *  Proc.  ^ool.  Soc.*  1868,  p.  471.  In  this  latter  paper  an  excellent 
figure  is  given  of  the  male  Australian  Bustard  in  full  display  with  the 
sack  distended. 


The  Iiead-crest  and  neck- appendage  are  rudiineutary 
in  the  female." 

The  vocal  oi^ns  of  various  web-footed  and  wading 
birds  are  extraordinarily  eoniplex,  and  differ  to  a  tertoin 
extent  in  the  two  sexoa.     In  some  cases  the  trachea  is 


m-,j'h%^ji> 


(ibbIb.  ftwn  BrehiDl, 


convoluted,  like  a  French  horn,  and  is  deeply  embedded 
in  the  stemutn.     In  the  wild  swan  (Cygnv.3  ferus)  it  is 

■*  Batea,  'The  NalimJiat  on  th«  Amazona,'  1863,  vnl.  ii.  p.  28i; 
WallMie,  in  'Proo,  Zool.  Sao.'  1850,  p.  206.  A  new  speclea-,  with  n  still 
larger  neck-Bppemlage  (C.  pBiidttTiger),  has  lately  been  dUcovered,  see 
'Ibis,'  vol.  i.  p.  457. 
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more  deeply  embedded  in  the  adult  male  than  in  the 
female  or  young  male.  In  tlie  male  Merganser  the 
enlarged  portion  of  the  trachea  is  furnished  with  an 
additional  pair  of  muscles.**  But  the  meaning  of  these 
differences  between  the  sexes  of  many  Anatidae  is  not 
at  all  understood ;  for  the  male  is  not  always  the  more 
vociferous ;  thus  with  the  common  duck,  the  male  hisses, 
whilst  the  female  utters  a  loud  quack.^^  In  both  sexes  of 
one  of  the  cranes  (Grus  virgo)  the  trachea  penetrates 
the  sternum,  but  presents  **  certain  sexual  modifications." 
In  the  male  of  the  black  stork  there  is  also  a  well- 
marked  sexual  difference  in  the  length  and  curvature  of 
the  bronchi.^^  So  that  highly  important  structures  have 
in  these  cases  been  modified  according  to  sex. 

It  is  often  difficult  to  conjecture  whether  the  many 
strange  cries  and  notes,  uttered  by  male  birds  during 
the  breeding-season,  serve  as  a  charm  or  merely  as  a 
call  to  the  female.  The  soft  cooing  of  the  turtle-dove 
and  of  many  pigeons,  it  may  be  presumed,  pleases  the 
female.  When  the  female  of  the  wild  turkey  utters  her 
call  in  the  morning,  the  male  answers  by  a  different 
note  from  the  gobbling  noise  which  he  makes,  when 
with  erected  feathers,  rustling  wings  and  distended 
wattles,  he  puffs  and  struts  before  her.'*®  The  speZ  of 
the  black-cock  certainly  serves  as  a  call  to  the  female, 
for  it  has  been  known  to  bring  four  or  five  females 


**^  Bishop,  in  Todd's  *  Cyclop,  of  Anat.  and  Phys.'  vol.  iv.  p.  1499. 

^  The  spoonbill  (Platalea)  has  its  trachea  convoluted  into  a  figure 
of  eight,  and  yet  this  bird  (Jerdon,  *  Birds  of  India,*  vol.  iii.  p.  763)  is 
mute ;  but  Mr.  Blyth  infoims  me  that  the  convolutions  are  not  con- 
stantly present,  so  that  perhaps  they  are  now  tending  towards  abortion. 

*7  •  Elements  of  Comp.  Anat.'  by  R.  Wagner,  Eng.  translat.  1845,  p. 
111.  With  respect  to  the  swan,  as  given  above,  Yarrell's  'Hist,  of 
British  Birds,'  2ud  edit.  1845,  vol.  iii.  p.  193. 

■*8  C.  L.  Bonaparte,  quoted  in  the  *  Naturalist  Library :  Birds,*  vol. 
xiv.  p.  126. 
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from  a  distance  to  a  male  under  confinement;  but  as 
the  black-cock  continues  his  spd  for  hours  during 
successive  days,  and  in  the  case  of  the  capercailzie 
"with  an  agony  of  passion,"  we  are  led  to  suppose 
that  the  females  which  are  already  present  are  thus 
charmed.**®  The  voice  of  the  common  rook  is  known 
to  alter  during  the  breeding-season,  and  is  therefore  in 
some  way  sexual.^  But  what  shall  we  say  about  the 
harsh  screams  of,  for  instance,  some  kinds  of  macaws ; 
have  these  birds  as  bad  taste  for  musical  sounds  as 
they  apparently  have  for  colour,  judging  by  the  in- 
harmonious contrast  of  their  bright  yellow  and  blue 
plumage?  It  is  indeed  possible  that  tlie  loud  voices 
of  many  male  birds  may  be  the  result,  witliout  any 
advantage  being  thus  gained,  of  the  inherited  effects  of 
the  continued  use  of  their  vocal  organs,  when  they  are 
excited  by  the  strong  passions  of  love,  jealousy,  and 
rage ;  but  to  this  point  we  shall  recur  when  we  treat  of 
quadrupeds. 

We  have  as  yet  spoken  only  of  the  voice,  but  the 
males  of  various  birds  practise,  during  their  courtship, 
what  may  be  called  instrumental  music.  Peacocks 
and  Birds  of  Paradise  rattle  their  quills  together, 
and  the  vibratory  movement  apparently  serves  merely 
to  make  a  noise,  for  it  can  hardly  add  to  the  beauty 
of  their  plumage.  Turkey-cocks  scrape  their  wings 
against  the  ground,  and  some  kinds  of  grouse  thus 
produce  a  buzzing  sound.  Another  North  American 
grouse,  the  Tetrao  unibdlus^  when  with  his  tail  erect, 
his  ruffs  displayed,  "he  shows  off  his  finery  to  the 
**  females,  who  lie  hid  in  the  neighbourhood,"  drums 
rapidly  with  his  "lowered  wings  on  the  trunk  of  a 

«  L.  Lloyd,  'The  Game  Birds  of  Sweden/  «&:c.,  1867,  p.  22,  81. 
^  Jenncr,  *  Philosoph.  Transactions,'  1824,  p.  2Q. 
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"  fallen  tree,"  or,  according  to  Audubon,  against  his  own 
body ;  the  sound  thus  produced  is  compared  by  some  to 
distant  thunder,  and  by  others  to  the  quick  roll  of  a 
drum.    The  female  never  drums,  "but  flies  directly  to 
"the  place  where  the  male  is  thus  engaged."     In  the 
Himalayas  the  male  of  the  Kalij-pheasant  "  often  makes 
"  a  singular  drumming  noise  with  his  wings,  not  unlike 
"  the  sound  produced  by  shaking  a  stiff  piece  of  cloth." 
On  the  west  coast  of  Africa  the  little  black-weavers 
(Ploceus?)  congregate  in  a  small  party  on  the  bushes 
round  a  small  open  space,  and  sing  and  glide  through 
the  air  with  quivering  wings,  "  which  make  a  rapid 
"  whirring  sound  like  a  child's  rattle."     One  bird  after 
another  thus  performs  for  hours  together,  but  only  during 
the  courting-season.     At  this  same  season  the  males  of 
certain  night-jars  (Caprimulgus)  make  a  most  strange 
noise  with  their  wings.     The  various  species  of  wood- 
peckers strike  a  sonorous  branch  with  their  beaks,  with 
so  rapid  a  vibratory  movement  that  "  the  head  appears 
"  to  be  in  two  places  at  once."     The  sound  thus  pro- 
duced is  audible  at  a  considerable  distance,  but  can- 
not be  described ;  and  I  feel  sure  that  its  cause  would 
never  be  conjectured  by  any  one  who  heard  it  for  the 
first  time.    As  this  jarring  sound  is  made  chiefly  during 
the  breeding-season,  it  has  been  considered  as  a  love- 
song  ;  but  it  is  perhaps  more  strictly  a  love-call.     The 
female,  when  driven  from  her  nest,  has  been  observed 
thus  to  call   her  mate,   who  answered  in  the  same 
manner  and  soon  appeared.     Lastly  the  male  Hoopoe 
(Upupa  epops)  combines  vocal  and  instrumental  music; 
for  during  the  breeding-season  this  bird,  as  Mr.  Swinhoe 
saw,  first  draws  in  air  and  then  taps  the  end  of  its 
beak  perpendicularly  doNvn  against  a  stone  or  the  trunk 
of  a  tree,  "  when  the  breath  being  forced  down  the 
"  tubular  bill  produces  the  correct  sound."     When  the 
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male  utters  ite  cry  without  striking  his  Ireak  tlie  sound 
ie  quite  different." 

In  the  foregoiQg  eases  sounds  are  made  by  the  aid 
of  structures  already  preseut  and  otherwise  necessary ; 
but  in  the  following  cases  certain  leathers  have  been 
specially  modified  for  the  express  purpose  of  producing 
the  sounds.  The  drumming,  or  bleating,  or  neighing,  or 
thiiudering  noise,  as  expressed  by  different  observers, 
which  is  made  by  the  common  anipe  {Sc(^opax  gaUinago) 
must  have  surprised  every  one  who  has  ever  heard  it. 
This  bird,  during  the  pairing-season,  flies  to  "  perhaps  a 
"  thousand  feet  in  height,"  and  after  zig-zagging  about 
for  a  time  descends  in  a  curved  line,  with  outspread  tail 
and  quivering  pinions,  with  surprising  velocity  to  tlie 


earth.  The  sound  is  emitted  only  during  this  rapid 
descent.  No  one  was  able  to  explain  the  cause,  until 
M.  Meves  observed  that  on  each  side  of  the  tail  tlie  outer 
feathers  are  peculiarly  foiTned  {fig.  41),  having  a  stiff 
sabre-shaped  shaft,  with  the  oblique  barbs  of  unusual 
length,  the  outer  weba  being  strongly  bound  together. 


a  For  UiB  foregoing  Bevccal  facia  sec,  on  Birds  of  rarfldiae,  Brehm, 
'  Thierlebcn,'  Band  iii.  s.  32.'i.  On  Grouse,  Kichardaon,  '  Fauua 
Bof.  Americ:  BitdSr^  p.  343  and  359;  Major  W,  Kosh  King,  'The 
SportsmBn  in  Canada,'  ISG6,  p.  156:  Aadahon,  'AmGrtcnn  Omithnlog, 
Bio)n»ph.'  vol.  i.  p.  216.  On  tlie  KBlij-phcRsant,  Jerdon,  'Biids  of 
India,'  vol.  iii.  p.  533.  On  tlie  Weavprs,  '  Livingstone's  Expedition  (o 
the  Zamliesi,'  1865,  p.  495.  On  Wooilpeckera,  MnCBillivmy,  '  Hist,  of 
British  Birds,'  vol.  iii.  1840,  p.  84,  88,  89,  and  95.  On  the  Hoopoe, 
Mr.  Swiohoe,  in  '  Proe.  Zoolog.  Soc.'  June  23, 1863.  On  the  Night-Jar, 
Audubon,  ibid.  vol.  ii.  p.  255.  The  Eogliah  Night-Jur  likewise  makea 
in  the  spring  a  cnrioos  noise  during  its  rapid  Sight. 
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Fig.  42.     Outer  tail-feather  of  Scolopax  frenata. 


Fig.  43.     Outer  tail-feather  of  Scolopax  javensis. 


He  found  that  by  blowing  on  these  feathers,  or  by  fasten- 
ing them  to  a  long  thin  stick  and  waving  them  rapidly 
through  the  air,  he  could  exactly  reproduce  the  drum- 
ming noise  made  by  the  living  bird.  Both  sexes  are 
furnished  with  these  feathers,  but  they  are  generally 

larger  in  the  male  than 
in  the  female,  and  emit 
a  deeper  note.  In  some 
species,  as  in  iS'.  frenata 
(fig.  42),  four  feathers, 
and  in  S,  javensis  (fig. 
43),  no  less  than  eight 
on  each  side  of  the  tail 
are  greatly  modified.  Different  tones  are  emitted  by 
the  feathers  of  the  different  species  when  waved  through 
the  air ;  and  the  Scolopax  Wilsonii  of  the  United  States 
makes  a  switching  noise  whilst  descending  rapidly  to 
the  earth.^2 

In  the  male  of  the  Ghamsepetes  unicohr  (a  large  galli- 
naceous bird  of  America)  the  first  primary  wing-feather 
is  arched  towards  the  tip  and  is  much  more  attenuated 
than  in  the  female.  In  an  allied  bird,  the  Penelope 
nigra,  Mr.  Salvin  observed  a  male,  which,  whilst  it 
flew  downwards  "with  outstretched  wings,  gave  forth 
"  a  kind  of  crashing,  rushing  noise,"  like  the  falling 
of  a  tree.^^  The  male  alone  of  one  of  the  Indian 
bustards  (Sypheotides  auritus)  has  its  primary  wing- 
feathers  greatly  acuminated ;  and  the  male  of  an  allied 


"  See  M.  Meves'  interesting  paper  in  'Pioc.  Zool.  Soc*  1858,  p.  199. 
For  the  habits  of  the  snipe,  Macgillivray,  *  Hist.  British  Birds,*  vol.  iv. 
p.  371.  For  the  American  snipe,  Capt.  Blakiston,  *  Ibis/  vol.  v.  1863, 
p.  131. 

«8  Mr.  Salvin,  in  'Proc.  Zool.  Soc/  1867,  p.  160.  I  am  much  in- 
debted  to  this  distinguished  ornithologist  for  sketches  of  tho  feathers  of 
the  Ghamscpetes,  and  for  other  information. 
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species  is   known   to   make   a    liummiog  noise  whilst 

courting  tile  female.**     In  a  widely  different  group  of 

birds,   namely   the  Humming-birds,   the   males   alone 

of  certain  kinds  have  either 

the  shafts  of  their  primary 

wing-feathers  broadly  dilated? 

or  the  weba  abruptly  excised 

towards  the  extremity.     The 

male,  for  in  stance,  of  Selaspho- 

rus  plaiycercm,  when  adult, 

has  the  iiret  primary  wing-      Sommine-biS/ihe  sda,ph^u.  pta- 

feather  (fig.  44),  excised  in      ij/«™(r™Di.hkeKhbrMrs»ivin). 

this  maimer.       Whilst  nymg        Usutt,  cdmspundlng  feuher  of  fe- 

from    fioiser    to    flower    he 

makes  "'a  shrill,  almost  whistling,  noise;""  but  it 
did  not  appear  to  Mr.  Salvia  that  the  noise  was  inten- 
tionally made. 

Lastly,  in  several  species  of  a  sub-genus  of  Pipra  or 
Manakin,  the  males  have  their  seeondary  wing-feathers 
modified,  as  described  by  Mr.  Selater,  in  a  still  more 
remarkable  manner.  In  the  brilliantly -coloured  P. 
delicioaa  the  first  three  secondaries  are  tliick-stemmed 
and  curved  towards  the  body ;  in  the  fourth  and  fifth 
(lig.  45,  a)  the  ehaiige  is  greater;  and  in  the  sixth 
and  seventh  (6,  o)  the  shaft  "is  thickened  to  an 
"  extraordinary  degree,  forming  a  solid  liomy  lump." 
The  bai'bs  also  are  greatly  changed  in  shape,  in  com- 
parison with  the  corresponding-  leathers  {d,  e,f)  in  the 
female.  Even  the  bones  of  the  wing  which  support 
these  singular  feathers  in  the  male  are  said  by  Mr, 
Fraser  to  be  much  thickened.     These  little  birds  make 


"  Jcrfou,  ■  Birdfl  of  lodia,'  vol.  iii.  p.  618,  621. 
«  Gould,  '  Introduction  to  Ilia   Trocliijidae,'  1801,  p.  49.    Sitlvin. 
'  Proc  Zoolug,  So^.'  18G7,  p.  IflJ. 
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an  extraordinaiy  noise,  the  Erst  "  sharp  note  being  not 
"  unlike  the  crack  of  a  whip."  "* 


d  e  / 

Fig.  4i.   Secondaiy  wlag-reiUien  ol  Pipra  dtticioia  (from  Mr.  SclBter,  In  Proc  ZmU  3m. 

leao),  TbB  tbree  upper  r«altaen,a,b,i:,trom  the  male  j  tbelbiee  lower  cnrtapuDdiE^ 

(enibeiB,  li,  cj.  from  ita  temale. 
o.sniid.  Fiflh stcondary wtog-feaUier of m«le snd tenisle, upper rarfsec.  6»nd«. 

tilnh  eeatudur?,  upper  Burface-       c  and/.  SevenOi  secondary,  lower  Burface. 

The  diversity  of  the  sounds,  both  yocal  and  instru- 
mental, made  by  the  males  of  many  species  during  the 
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breeding-season,  and  the  diversity  of  tlie  means  for 
producing  such  sounds,  are  highly  remarkable.  We 
thus  gain  a  high  idea  of  their  importance  for  sexual 
purposes,  and  are  reminded  of  the  same  conclusion  with 
respect  to  insects.  It  is  not  diflBcult  to  imagine  the  steps 
by  which  the  notes  of  a  bird,  primarily  used  as  a  mere 
call  or  for  some  other  purpose,  might  have  been  im- 
proved into  a  melodious  love-song.  This  is  somewhat 
more  difficult  in  the  case  of  the  modified  feathers,  by 
which  the  drumming,  whistlintif,  or  roaring  noises  are 
produced.  But  we  have  seen  that  some  birds  during 
their  courtship  flutter,  shake,  or  rattle  their  unmodified 
feathers  together ;  and  if  the  females  were  led  to  select 
the  best  perlbrmers,  the  males  which  possessed  the 
strongest  or  thickest,  or  most  attenuated  feathers,  situ- 
ated on  any  part  of  the  body,  would  be  the  most 
successful ;  and  thus  by  slow  degrees  the  feathers  might 
be  modified  to  almost  any  extent.  The  females,  of 
course,  would  not  notice  each  slight  successive  alteration 
in  shape,  but  only  the  sounds  thus  produced.  It  is  a 
curious  fact  that  in  the  same  class  of  animals,  sounds 
so  different  as  the  drumming  of  the  snipe's  tail,  the 
tapping  of  the  woodpecker's  beak,  the  harsh  trumpet- 
like cry  of  certain  water-fowl,  the  cooing  of  the  turtle- 
dove, and  the  song  of  the  nightingale,  should  all  be 
pleasing  to  the  females  of  the  several  species.  But 
we  must  not  judge  the  tastes  of  distinct  species  by  a 
uniform  standard ;  nor  must  we  judge  by  the  standard 
of  man's  taste.  Even  with  man,  we  should  remember 
what  discordant  noises,  the  beating  of  tom-tonas  and 
the  shiill  notes  of  reeds,  please  the  ears  of  savages. 
Sir  S.  Baker  remarks,^^  that  "as  the  stomach  of  the 
**  Arab  prefers  the  raw  meat  and  reeking  liver  taken 


*7  *  The  Nile  Tributaries  of  Abyssinia,'  1867,  p.  203. 
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"  hot  from  the  animal,  so  does  his  ear  prefer  his  equally 
**  coarse  and  discordant  music  to  all  other." 


Love-Antics  and  Dances. — The  curious  love-gestures 
of  various  birds,   especially  of  the  Gallinaceae,   have 
already  been  incidentally  noticed ;  so  that  little  need 
here  be  added.     In  Northern  America,  large  numbers 
of  a  grouse,  the  Tetrao  phasianeUuSy  meet  every  morning 
daring  the  breeding-season  on   a  selected  level  spot, 
and  here  they  run  round  and  round  in  a  circle  of  about 
fifteen  or  twenty  feet  in  diameter,  so  that  the  ground 
is  worn  quite  bare,  like  a  fairy-ring.     In  these  Par- 
tridge-dances, as  they  are  called  by  the  hunters,  the 
birds  assume  the  strangest  attitudes,  and  run  round,  some 
to  the  left  and  some  to  the  right.    Audubon  describes 
the   males   of  a  heron   (Ardea  herodias)  as  walking 
about   on  their  long   legs   with  great  dignity   before 
the   females,   bidding  defiance  to  their   rivals.     With 
one    of    the     disgusting    carrion- vultures    (Caihartes 
jota)  the  same  naturalist  states  that  "  the  gesticulations 
"  and  parade  of  the  males  at  the  beginning  of  the 
"love-season  are  extremely  ludicrous."     Certain  birds 
perform  their  love-antics  on  the  wing,  as  we  have  seen 
with    the    black   African   weaver,   instead  of  on   the 
ground.      During  the    spring   our  little   white-throat 
{Sylvia  cin&rea)  often  rises  a  few  feet  or  yards  in  the 
air  above  some  bush,  and  **  flutters  with  a  fitful  and 
'  fantastic  motion,  singing  all  the  while,  and  then  drops 
*  to  its  perch."     The  great   English  bustard   throws 
himself  into  indescribably  odd  attitudes  whilst  courting 
the  female,  as  has  been  figured  by  Wolf.     An  allied 
Indian  bustard  {Otis  hengalensis)  at  such  times  "rises 
**  perpendicularly  into  the  air  with  a  hurried  flapping 
**  of  his  wings,  raising  his   crest  and  puffing  out  the 
**  feathers  of  his  neck  and  breast,  and  then  drops  to  the 
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"  ground ; "  he  repeats  this  rnanfeiivre  several  tiiucs 
successively,  at  the  same  time  humming  iu  a  peculiar 
tone.  Suuh  females  as  happen  to  he  near  "obey  thia 
"  saltatory  summons,"  and  when  they  appronch  he 
trails  his  wings  and  spreads  his  tail  like  a  turkey- 
coek,*' 

But  the  most  curious  case  is  afforded  by  three  allird 
genera  of  Australian  birds,  the  fatuous  Bower-biids, 
— no  (lonbt  tbe  co-descendants  of  some  ancient  species 
which  first  acquired  the  strange  instinct  of  constructing 
bowers  for  performing  their  love-antics.  The  bowers 
(fig.  4ti),  which,  as  we  shall  hereafter  see,  are  highly 
decorated  with  feathers,  shells,  bones  and  leaves,  are 
built  on  the  ground  I'or  the  sole  purpose  of  courtship, 
for  their  nests  are  fbi'nied  iu  trees.  Both  sexes  assist 
in  the  erection  of  the  bowers,  hut  the  mule  is  the  prin- 
cipal workman.  So  strong  ia  this  instinct  that  it  is 
practised  under  confinement,  and  Mr.  Strange  has 
described "  the  habits  of  some  Satin  Bower- birds, 
which  he  kept  in  bis  aviary  in  New  South  Wales.  "  At 
"  times  tlie  male  will  chase  the  female  all  over  the 
"  aviary,  then  go  to  the  bower,  pick  up  a  gay  feather 
"  or  a  large  leaf,  utter  a  curious  kind  of  note,  set  all 
"  his  feathers  erect,  run  round  the  bower  and  become 
"  so  excited  that  his  eyes  appear  ready  to  start  from 
"  his  head ;  he  continues  opening  first  one  wing,  and 
"  then  the  other,  uttering  a  low,  whistling  note,  and, 

"  Fur  Tetrno  phaaianelluB,  see  RieiardfOD,  '  Fauim  Bor.  Amcricii,' 
p.  3G1,  and  for  fuither  pniiiiiuJars  Ca|ht,  Blakistun,  'Ibie,'  1S63,  p.  125. 
For  the  CaUiuitB  uud  Anleu,  Audubon,  'Omitli.  Biograplif,'?!)!.  ii. 
,p.  61,  Bud  vol.  iii.  p.  8il.  Ou  the  WLiite-throal,  Macyillivruy,  '  Hist, 
BritUIi  Birds,'  tcI,  ii.  p.  354.  On  the  Indian  Biialiird,  Jtr.bi], '  Birds 
Oflndle/Tol.  iii.  p.  618. 

»  Gould, 'UaJidbooktothBBLraBorAustrBlia,'Yo!.i.  p.  ■144,443,4.^.^. 
The  bower  of  the  Satin  Bowoi-bird  may  always  bt  seen  in  the  Zoolo- 
logicnl'  Society's  Gardens,  Regent's  Park. 
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Great  Bower-bird,  which  was  seen  "  amusinf;^  itself  by 
"  flying  backwards  and  forwards,  taking-  a  shell  alter- 
"  nately  from  each  side,  and  carrying  it  through  the 
"  archway  in  its  mouth."  These  curious  structures, 
formed  solely  as  halls  of  assemblages,  where  both  sexes 
amuse  themselves  and  pay  their  court,  must  cost  the 
birds  much  labour.  The  bower,  for  instance,  of  the 
fawn-breasted  species,  is  nearly  four  feet  in  length, 
eighteen  inches  in  height,  and  is  raised  on  a  thick 
platform  of  sticks. 

* 

DeooraUoiu — I  will  first  discuss  the  cases  in  which  the 
males  are  ornamented  either  exclusively  or  in  a  much 
higher  degree  than  the  females;  and  in  a  succeeding 
chapter  those  in  which  both  sexes  are  equally  orna- 
mented, and  finally  the  rare  cases  in  which  the  female  is 
somewhat  more  brightly-coloured  than  the  male.  As  with 
the  artificial  ornaments  used  by  savage  and  civilised  men, 
so  with  the  natural  ornaments  of  birds,  the  head  is  the 
chief  seat  of  decoration.^®  The  ornaments,  as  mentioned 
at  the  commencement  of  this  chapter,  are  wonderfully 
diversified.  The  plumes  on  the  front  or  back  of  the 
head  consist  of  variously-shaped  feathers,  sometimes 
capable  of  erection  or  expansion,  by  which  their  beauti- 
ful colours  are  fully  displayed.  Elegant  ear-tufts  (see 
fig.  39  ante)  are  occasionally  present.  The  head  is 
sometimes  covered  with  velvety  down  like  that  of  the 
pheasant ;  or  is  naked  and  vividly  coloured ;  or  supports 
fleshy  appendages,  filaments,  and  solid  protuberances. 
The  throat,  also,  is  sometimes  ornamented  with  a  beard, 
or  with  wattles  or  caruncles.  Such  appendages  are 
generally  brightly  coloured,  and  no  doubt  serve  as 


**  See  remarks  to  this  effect,  on  the  "Feeling  of  Btauty  among 
Animali,''  by  Mr.  J.  Shaw,  in  the  *  Athenieum/  Nov.  24th,  186G,  p.  G81. 
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ornaments,  though  not  always  ornamental  in  our  eyes ; 
for  whilst  the  male  is  in  the  act  of  courting  the  female, 
they  often  swell  and  assume  more  vivid  tints,  as  in  the 
ease  of  the  male  turkey.  At  such  times  the  fleshy  ap- 
pendages about  the  head  of  the  male  Tragopan  phea- 
sant (Geriornis  temminchii)  swell  into  a  large  lappet 
on  the  throat  and  into  two  horns,  one  on  each  side  of 
the  splendid  top-knot ;  and  these  are  then  coloured  of 
the  most  intense  blue  which  I  have  ever  beheld.  The 
African  hornbill  (Bucorax  dbyssinicus)  inflates  the 
scarlet  bladder-like  wattle  on  its  neck,  and  with  its 
wings  drooping  and  tail  expanded  "  makes  quite  a  grand 
**  appearance."  ®^  Even  the  iris  of  the  eye  is  sometimes 
more  brightly  coloured  in  the  male  than  in  the  female ; 
and  this  is  frequently  the  case  with  the  beak,  for 
instance,  in  our  common  black-bird.  In  Buceros  cor- 
ruffatus,  the  whole  beak  and  immense  casque  are 
coloured  more  conspicuously  in  the  male  than  in  the 
female ;  and  **  the  oblique  grooves  upon  the  sides  of 
*'  the  lower  mandible  are  peculiar  to  the  male  sex."  ®^ 

The  males  are  often  ornamented  with  elongated  fea- 
thers or  plumes  springing  from  almost  eveiy  part  of  the 
body.  The  feathers  on  the  throat  and  breast  are  some- 
times developed  into  beautiful  ruffs  and  collars.  The 
tail-feathers  are  frequently  increased  in  length ;  as  we 
see  in  the  tail-coverts  of  the  peacock,  and  in  the  tail  of 
the  Argus  pheasant.  The  body  of  this  latter  bird  is  not 
larger  than  that  of  a  fowl ;  yet  the  length  from  the  end 
of  the  beak  to  the  extremity  of  the  tail  is  no  less  than 
five  feet  three  inches. ^^  The  wing-feathers  are  not 
elongated  nearly  so  often  as  the  tail-feathers ;  for  their 


61  Mr.  Monteiro,  *  Ibis/  vol.  iv.  1862,  p.  339. 

•2  *  Land  and  Water/  1868,  p.  217. 

63  Jardine*8  *  Katuralibt  Library :  Birds/  vol.  xiv.  p.  166. 
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elongation  wonld  impede  the  act  of  flight.  Yet  tlie 
beautifuHy  oL^ellatod  secondary  wiog-featliers  of  the 
male  Argus  pheasant  are  nearly  three  feet  in  lengtJi ; 
and  in  a  small  African  night-jar  {Coametomis  vexiUa- 
rius)  one  of  the  primary  wing-feathers,  during  the 
breeding-season,  attains  a  length  of  twenty-six  inches, 
whilst  the  hird  itself  is  only  ten  inches  in  length. 
In  another  closely-allied  genus  of  night-jars,  the  shafts 
of  the  elongated  wing-feathers  are  naked,  escept  at 
the  extremity,  where  there  is  a  disc.^*  Again,  in 
another  genus  of  nightjars,  the  tail-feathers  are  even 
still  more  prodigiously  developed ;  bo  that  we  see  the 
same  kind  of  ornament  gained  by  the  males  of  closely- 
allied  birds,  through  the  developmeut  of  widely  different 
leathers. 

It  is  a  curious  fact  that  the  feathers  of  birds  belonging 
to  distinct  groups  have  been  modified  in  almost  exactly 
the  same  peculiar  maTiner.  Thus  the  wing-feathers 
in  one  of  the  aboYC -mentioned  night-jars  aie  bare 
along  the  shaft  and  terminate  in  a  disc ;  or  are,  as 
they  are  sometimes  called,  spoon  or  racket-shaped. 
Feathers  of  this  kind  occur  in  the  fail  of  a  motmot 
{Eamamoia  mpercUiaris),  of  a  king-fisher,  finch,  hum- 
ming-bird, parrot,  several  Indian  drongos  {Dierarus 
and  EdoHus,  in  one  of  wliich  the  disc  stands  TerticallyJ, 
and  in  the  tail  of  certain  Eirds  of  Paradise.  In  these 
latter  bii-ds,  similar  feathers,  beautifully  ocellated, 
ornament  the  head,  as  is  liJvewise  the  case  with  some 
gallinaceous  birds.  In  an  Indian  bustard  {Sypheotides 
aurituB)  the  leathers  forming  the  ear-tufts,  which  are 
about  four  inches  in  length,  also  terminate  in  discs. ^^ 


«  Sctnlor,  in  Iho  '  Ihis,'  vol.  vi.  ISGJ,  p.  Hi.    Livingslone,  '  Espedi- 

a  ta  ILe  Zaralie^i,  1S65,  [i.  GG. 

'^  Jeidoa,  ■  Birda  ot  Iiii^b,'  toI.  iiL  p,  620, 
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The  barbs  of  the  feathers  in  various  widely-distinct 
birds  are  filamentous  or  plumose,  as  with  some  Herons, 
Ibises,  Birds  of  Paradise  and  Grallinaceae.  In  other 
cases  the  barbs  disappear,  leaving  the  shafts  bare ;  and 
these  in  the  tail  of  the  Paradisea  apoda  attain  a  length 
of  thirty-four  inches.^®  Smaller  feathers  when  thus 
denuded  appear  like  bristles,  as  on  the  breast  of  the 
turkey-cock.  As  any  fleeting  fashion  in  dress  comes 
to  be  admired  by  man,  so  with  birds  a  change  of 
almost  any  kind  in  the  structure  or  colouring  of  the 
feathers  in  the  male  appears  to  have  been  admired  by 
the  female.  The  fact  of  the  feathers  in  widely  dis- 
tinct groups,  having  been  modified  in  an  analogous 
manner,  no  doubt  depends  primarily  on  all  the  feathers 
having  nearly  the  same  structure  and  manner  of  deve- 
lopment, and  consequently  tending  to  vary  in  the  same 
manner.  We  often  see  a  tendency  to  analogous  varia- 
bility in  the  plumage  of  our  domestic  breeds  belonging 
to  distinct  species.  Thus  top-knots  have  appeared  in 
several  species.  In  an  extinct  variety  of  the  turkey, 
the  top-knot  consisted  of  bare  quills  surmounted  with 
plumes  of  down,  so  that  they  resembled,  to  a  certain 
extent,  the  racket-shaped  feathers  above  described.  In 
certain  breeds  of  the  pigeon  and  fowl  the  feathers  are 
plumose,  with  some  tendency  in  the  shafts  to  be  naked. 
In  the  Sebastopol  goose  the  scapular  feathers  are  greatly 
elongated,  curled,  or  even  spirally  twisted,  with  the 
margins  plumose.^^ 

In  regard  to  colour  hardly  anything  need  here  be 
said ;  for  every  one  knows  how  splendid  are  the  tints 


^  Wallace,  in  *Annal8  and  Mag.  of  Nat.  Hist.*  vol.  xx.  1857,  p.  416 
and  in  his  *  Malay  Archipelago/  vol.  ii.  18G9,  p.  390. 

^7  See  my  work  on  'The  Variation  of  Animals  and  Plants  under 
Domestication,*  vol.  i.  p.  289,  293. 
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of  birds,  and  how  liarraoniously  tliey  are  combined. 
The  colours  are  often  metal]  ic  and  iridescent.  Circular 
spots  are  Bometimes  surrounded  hj  one  or  more  differ- 
ently shaded  zones,  and  are  thua  converted  into  o 
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Nor  need  mucli  be  said  on  the  wonderful  differences 
between  the  sexes,  or  of  the  extreme  beauty  of  the 
males  of  many  birds.  The  common  peacock  offers  a 
striking    instance.      Female    Birds    of   Paradise    are 


^,  ^r- 
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obscurely  coloured  and  destitute  of  all  ornamenta,  whilst 
the  males  are  probably  the  Toost  highly  dei^orated  of 
all  birds,  and  in  so  many  ways,  that  they  must  be 
L  to  be   appreciated.     The   elongated   and  j 
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orange  plumes  which  spring  from  beneath  the  wings 
of  the  Paradisea  apoda  (see  fig.  47  of  P.  riibra,  a  much 
less  beautiful  species),  when  vertically  erected  and  made 
to  vibrate,  are  described  as  forming  a  sort  of  halo,  in 
the  centre  of  which  the  head  "  looks  like  a  little 
"  emerald  sun  with  its  rays  formed  by  the  two  plumes."  ^^ 
In  another  most  beautiful  species  the  head  is  bald, 
"  and  of  a  rich  cobalt  blue,  crossed  by  several  lines  of 
"  black  velvety  feathers."  ^^ 

Male  humming-birds  (figs.  48  and  49)  almost  vie 
with  Birds  of  Paradise  in  their  beauty^  as  every  one  will 
admit  who  has  seen  Mr.  Gould's  splendid  volumes  or  his 
rich  collection.  It  is  very  remarkable  in  how  many 
different  ways  these  birds  are  ornamented.  Almost  every 
part  of  the  plumage  has  been  taken  advantage  of  and 
modified ;  and  the  modifications  have  been  carried,  as 
Mr.  Gould  shewed  me,  to  a  wonderful  extreme  in  some 
species  belonging  to  nearly  every  sub-group.  Such  cases 
are  curiously  like  those  which  we  see  in  our  fancy 
breeds,  reared  by  man  for  the  sake  of  ornament :  certain 
individuals  originally  varied  in  one  character,  and  other 
individuals  belonging  to  the  same  species  in  other 
characters ;  and  these  have  been  seized  on  by  man  and 
augmented  to  an  extreme  point — as  the  tail  of  the 
fantail-pigeon,  the  hood  of  the  jacobin,  the  beak  and 
wattle  of  the  carrier,  and  so  forth.  The  sole  difference 
between  these  cases  is  that  in  the  one  the  result  is  due 
to  man's  selection,  whilst  in  the  other,  as  with  Hum- 
ming-birds, Birds  of  Paradise,  &c.,  it  is  due  to  sexual 
selection, — that  is  to  the  selection  by  the  females  of  the 
more  beautiful  males. 


^  Quoted  from  M.  de  Lafresnaye,  in  *  Annals  and  Mag.  of  Nut. 
Hist/  vol.  xiii.  1854,  p.  157 :  see  also  Mr.  WaUace's  much  fuller  ac- 
count in  vol.  XX.  1857,  p.  412,  and  in  his  Malay  Archipelago. 

«9  Wallace,  *The  Malay  Archipelago,*  vol.  ii.  1869,  p.  405. 


DECOHATION, 

I  will  mention  only  one  other  bird,  remarkable  from 
the  extreme  contrast  in  colour  between  the  sexes, 
namely  the  fanioua  Bell-bird  (Chasmorhynehus  niveus)  of 
S.  Ameriea,  the  note  of  which  ciin  be  distinguished  at 
the  distance  of  nearly  three  miles,  and  astonishea  every 
one  who  first  hears  it.  The  male  is  pure  white,  whilst 
the  female  is  dusky-green ;  anil  the  former  colour  with 
terrestrial  species  of  moderate  size  and  inoffensive 
habits  13  very  rare.  The  male,  also,  as  described  by 
W'aterton,  has  a  npiral  tube,  nearly  three  inches  in 
length,  which  rises  from  the  base  of  the  beak.  It  is  jet- 
blaek,  dotted  over  with  minute  downy  feathers.  This 
tube  can  be  inflate!  with  air,  through  a  communication 
with  the  palate;  and  when  not  inflated  liangs  down  on 
one  side.  The  genus  consists  of  four  species,  the  males 
of  which  are  very  distinct,  whilst  the  females,  as  de- 
scribed by  Mr.  Sclater  in  a  most  interesting  paper, 
closely  resemble  each  other,  thus  offering  an  excellent 
instance  of  the  common  rule  that  within  the  same 
group  the  males  differ  much  more  from  each  other  than 
do  tiie  females.  In  a  second  species  {0.  wudicoUis)  the 
male  is  likewise  snow-white,  with  the  exception  of  a 
large  space  of  naked  skin  on  the  throat  and  round  the 
eyes,  which  during  the  breeding-season  is  of  a  fine  green 
colour.  In  a  third  species  (G.  tricarunculaim)  the  head 
and  neek  alone  of  the  male  are  white,  the  rest  of  the 
body  being  chesnut-brown,  and  the  male  of  this  species 
is  provided  with  three  filamentous  projections  half  as 
long  as  the  body — one  rising  from  the  base  of  the  beak 
and  the  two  others  fi-om  the  comers  of  the  mouth.'" 

The  coloured  plumage  and  certain  other  ornaments  of 

!•  Mr,  Sdatir,  '  Inlellertiial  ObBervct,"  Jan.  1887.  'Waleiton's 
Wnnderroga,'  p.  118.  See  alto  Mr.  6aJvin'fl  iutereating  paper,  with  a 
plate,  ia  tbe  •  Ibis,'  1SG5,  p.  90. 
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the  males  when  adult  are  either  retained  for  life  or  are 
periodically  renewed  during  the  summer  and  breeding- 
season.  At  this  season  the  beak  and  naked  skin  about 
the  head  frequently  change  colour,  as  with  some  herons, 
ibises,  gulls,  one  of  tlie  bell-birds  just  noticed,  &c.  In 
the  white  ibis,  the  cheeks,  the  inflatable  skin  of  the 
throat,  and  the  basal  portion  of  the  beak,  then  become 
crimson.''^  In  one  of  the  rails,  GalUcrex  cristatUs  a  large 
red  caruncle  is  developed  during  this  same  period  on 
the  head  of  the  male.  So  it  is  with  a  thin  horny  crest 
on  the  beak  of  one  of  the  pelicans,  P.  erythrorhynchiis  ; 
for  after  the  breeding-season,  these  horny  crests  are 
shed,  like  horns  from  the  heads  of  stags,  and  the  shore 
of  an  island  in  a  lake  in  Nevada  was  found  covered 
with  these  curious  exuviae." 

Changes  of  colour  in  the  plumage  according  to  the 
season  depend  firstly  on  a  double  annual  moult,  secondly 
on  an  actual  change  of  colour  in  the  feathers  themselves, 
and  thirdly  on  their  dull-coloured  margins  being  period- 
ically shed,  or  on  these  three  processes  more  or  less 
combined.  The  shedding  of  the  deciduary  margins  may 
be  compared  with  the  shedding  by  very  yoiing  birds 
of  their  down  ;  for  the  down  in  most  cases  arises  from 
the  summits  of  the  first  true  feathers.^^ 

With  respect  to  the  birds  which  annually  undergo  a 
double  moult,  there  are,  firstly,  some  kinds,  for  instance 
snipes,  swallow-plovers  (Glareolse),  and  curlews,  in 
which  the  two  sexes  resemble  each  other  and  do  not 
change  colour  at  any  season.  I  do  not  know  whether 
the  winter-plumage  is  thicker  and  wanner  than  the 


71  *  Land  and  Water,'  1867,  p.  394. 
75*  Mr.  D.  G.  Elliot,  in  *Proc.  Zool.  Soc.'  1869,  p.  589. 
73  *Nitzsch*s  Pterylography,*  edited  by  P.  L.  Sclater.     Ray  Soc. 
1867,  p.  14. 


^^^m/sm. 
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BHHunei^pluraage,  which  seems,  wlien  there  is  no  change 
of  colour,  the  most  prohahle  cause  of  a  double  moult. 
Secondly,  there  are  birds,  for  instance  certain  species  of 
Totaniis  and  other  grallatores,  the  sexes  of  which  re- 
semble each  other,  but  have  a  slightly  different  summer 
and  winter  plumage.  Tliediffevence,  however,  in  colour 
in  these  eases  is  so  slight  that  it  can  hardly  be  an 
advantage  to  them  ;  and  it  may,  perhaps,  be  attributed 
to  the  direct  action  of  the  different  conditions  to  which 
the  birds  are  exposed  during  the  two  seasons.  Thirdly, 
there  are  many  other  birds  the  sexes  of  which  are 
alike,  hut  which  are  widely  diiTerent  in  their  summer 
and  winter  plumage.  Fourthly,  there  are  birds,  the 
sexes  of  which  diS'er  from  each  other  in  colour;  but 
the,  feuialcB,  though  moulting  twice,  retain  the  same 
colours  throughout  the  year,  whilst  the  males  undergo 
4  change,  sometimes,  as  with  certain  bustarde,  r  great 
change  of  colour,  Fiftlily  and  lastly,  there  are  birds 
the  sexes  of  which  diffiw  from  each  other  in  both 
their  summer  and  winter  plumage,  but  the  male  un- 
dergoes a  greater  amount  of  change  at  each  recurrent 
season  than  the  female — of  which  the  Euff  (Machetes 
^ffnax)  offers  a  good  instance. 

With  respect  to  the  cause  or  purpose  of  the  differences 
in  colour  between  the  summer  and  winter  plumtige,  this 
may  in  some  instances,  as  with  the  ptarmigan,'*  serve 
during  both  seasons  as  a  protection.  When  the  dif- 
ference between  the  two  plumages  is  slight  it  may 
perhaps  be   attributed,   as   ali'eady   remarked,  to   the 


^*  The  browD  mottled  Brmuner  pliiDLSge  of  tlin  ptarmigan  is  of  sis 
mudi  importance  to  it,  as  a  proteotion,  oa  the  white  winter  plnmage : 
for  in  ScanilinQViB,  during  the  spring,  when  the  anow  hna  disHppeared, 
tbia  bird  ia  known  to  snflfer  greatly  ftom  birde  of  prey,  before  it  has 
acquired  its  £ummer  dresa :  eee  Wilbclin  von  Wright,  in  Lloyd, '  CSbiuo 
KrdB  of  Sweden,'  1867,  p,  125. 
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direct  action  of  the  conditions  of  life.  But  with  many 
birds  there  can  hardly  be  a  doubt  that  the  summer 
plumage  is  ornamental,  even  when  both  sexes  are  alike. 
We  may  conclu^le  that  this  is  the  case  with  many 
herons,  egrets,  &c.,  for  they  acquire  their  beautiful 
plumes  only  during  the  breeding-season.  Moreover, 
such  plumes,  top-knots,  &c.,  though  possessed  by  both 
sexes,  are  occasionally  a  little  more  highly  developed  in 
the  male  than  in  the  female ;  and  they  resemble  the 
plumes  and  ornaments  possessed  by  the  males  alone 
of  other  birds.  It  is  also  known  that  confinement,  by 
affecting  the  reproductive  system  of  male  birds,  fre- 
quently checks  the  development  of  their  secondary 
sexual  characters,  but  has  no  immediate  influence  on 
any  other  characters ;  and  I  am  informed  by  Mr. 
Bai-tlett  that  eight  or  nine  specimens  of  the  Knot 
{Tringa  canutm)  retained  their  unadorned  winter  plu- 
mage in  the  Zoological  Gardens  throughout  the  year, 
from  which.fact  we  may  infer 4ihat  the  summer  plumage 
though  common  to  both  sexes  partakes  of  the  nature 
of  the  exclusively  masculine  plumage  of  many  other 
birds.^^ 

From  the  foregoing  facts,  more  especially  from 
neither  sex  of  certain  birds  changing  colour  during 
either  annual  moult,  or  changing  so  slightly  that  the 
change  can  hardly  be  of  any  service  to  them,  and  from 
the  females  of  other  species  moulting  twice  yet  retain- 
ing the  same  colours  throughout  the  year,  we  may  con- 
clude that  the  habit  of  moulting  twice  in  the  year  has 


76  In  regard  to  the  previous  statements  on  moulting,  see,  on  snipes, 
&c.,  Macgillivray,  *  Hist.  Brit.  Birds,*  vol.  iv.  p.  371 ;  on  GlareokB, 
curlews,  and  bustards,  Jerdon,  *  Birds  of  India,*  vol.  iii.  p.  615,  630, 
683;  on  Totanus,  ibid,  p.  700;  on  the  plumes  of  lierons,  ibid,  p. 
738,  and  Macgillivray,  vol.  iv.  p.  435  and  444,  and  Mr.  Stafford  AUen, 
in  the  *  Ibis,*  vol.  v.  1863.  p.  33. 
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not  been  acquired  in  order  that  the  male  should  assume 

during  the  breeding-season  an  ornamental  character; 

but  that  the   double    moult,   having   been   originally 

acquired  for  some  distinct  purpose,  has  subsequently 

been  taken  advantage  of  in  certain  cases  for  gaining  a 
uuptial  plumage. 

It  appears  at  first  sight  a  surprising  circumstance 
that  with  closely-allied  birds,  some  species  should  regu- 
larly undergo  a  double  annual  moult,  and  others  only  a 
single  one.  The  ptarmigan,  for  instance,  moults  twice 
or  even  thrice  in  the  year,  and  the  black-cock  only 
once:  some  of  the  splendidly-coloured  honey-suckers 
(Nectariniae)  of  India  and  some  sub-genera  of  obscurely- 
coloured  pipits  (Anthus)  have  a  double,  whilst  others 
have  only  a  single  annual  moult.''^  But  the  gra- 
dations in  the  manner  of  moulting,  which  are  known  to 
occur  with  various  birds,  shew  us  how  species,  or  whole 
groups  of  species.,  might  have  originally  acquired  their 
double  annual  moult,  or  having  once  gained  the  habit, 
have  again  lost  it.  With  certain  bustards  and  plovers 
the  vernal  moult  is  far  from  complete,  some  feathers 
being  renewed,  and  some  changed  in  colour.  There  is 
also  reason  to  believe  that  with  certain  bustards  and 
rail-like  birds,  which  properly  undergo  a  double  moult, 
some  of  the  older  males  retain  their  nuptial  plumage 
throughout  the  year.  A  few  highly  modified  feathers 
may  alone  be  added  during  the  spring  to  the  plumage, 
as  occurs  with  the  disc-formed  tail-feathers  of  certain 
drongos  {Bhringd)  in  India,  and  with  the  elongated 
feathers  on  the  back,  neck,  and  crest  of  certain  herons. 
By  such  steps  as  these,  the  vernal  moult  might  be  ren- 


76  On  the  moulting  of  the  ptarmigan,  see  Gould's  *  Birds  of  Great 
Britain/  On  the  honey-suckers,  Jerdon,  *  Birds  of  India/  vol.  i.  p.  359, 
365,  369.    On  the  moulting  of  Anthus,  see  Blyth,  in  *  Ibis,*  1867,  p.  32. 
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dered  more  and  more  complete,  until  a  perfect  double 
moult  was  acquired.  A  gradation  can  also  be  shewn  to 
exist  in  the  length  of  time  during  which  either 
annual  plumage  is  retained;  so  that  the  one  might 
come  to  be  retained  for  the  whole  year,  the  other  being 
completely  lost.  Thus  the  Machetes  pign<ix  retains 
his  ruff  in  the  spring  for  barely  two  months.  The 
male  widow-bird  ( Chera  jprogne)  acquires  in  Natal  his 
fine  plumage  and  long  tail-feathers  in  December  or 
January  and  loses  them  in  March ;  so  that  they  are 
retained  during  only  about  three  months.  Most  species 
which  undergo  a  double  moult  keep  their  ornamental 
feathers  for  about  six  months.  The  male,  however,  of 
the  wild  GaUus  hankiva  retains  his  neck-haiMes  for 
nine  or  ten  months ;  and  when  these  are  cast  off,  the 
underlying  black  feathers  on  the  neck  are  fully  exposed 
to  view.  But  with  the  domesticated  descendant  of  this 
species,  the  neck-hackles  of  the  male  are  immediately 
replaced  by  new  ones ;  so  that  we  here  see,  with  respect 
to  part  of  the  plumage,  a  double  moult  changed  under 
domestication  into  a  single  moult.''^ 

The  common  drake  {Anas  hoschas)  is  well  known  after 
the  breeding-season  to  lose  his  male  plumage  for  a 
period  of  three  months,  during  which  time  he  assumes 
that  of  the  female.  The  male  pintail-duck  (Anas 
acuta)  loses  his  plumage  for  the  shorter  period  of 
six  weeks  or  two  months ;  and  Montagu  remarks  that 


'7  For  the  foregoing  statements  in  regard  to  partial  moults,  and  on 
old  males  retaining  their  nuptial  plumage,  see  Jerdon,  on  bustards  and 
plovers,  in  *  Birds  of  India,*  vol.  iii.  p.  617,  637,  709,  711.  Also  Blyth 
in  *  Land  and  Water,'  1867,  p.  84.  On  'the  Vidua,  *  Ibis,'  vol.  iii.  1861, 
p.  133.  On  the  Drongo  shrikes,  Jerdon,  ibid.  vol.  i.  p.  435.  On  the 
vernal  moult  of  the  Ilerodias  hviulcus,  Mr.  S.  S.  Allen,  in  *Ibis,'  1863, 
p.  33.  On  Gallus  hanhiva,  Blyth,  in  *  Annals  and  Mag.  of  Nat.  Hist.' 
vol.  i.  1848,  p.  455 ;  see,  also,  on  this  subject,  my  *  Variation  of  Animals 
under  Domestication,'  vol.  i.  p.  236. 
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"  this  doulile  moult  within  bo  short  a  time  ia  a  most 
"  extraordinary  circ  una  stance,  that  seems  to  Ijid  defiance 
"  to  all  hmuan  reasoning."  But  he  who  believes  in  the 
gradual  modification  of  species  will  be  far  from  feeling 
surprise  at  finding  gradations  of  all  kinds.  If  the  male 
pintail  were  to  acquire  his  new  jilumage  withiu  a  still 
shorter  period,  the  new  malts  feathers  would  almost 
necessarily  be  mingled  with  the  old,  and  both  with 
some  proper  to  the  female;  and  this  apparently  is  the 
caee  with  the  male  of  a  not  distantly-allied  bird,  namely 
the  Merganser  serrator,  for  the  males  are  said  to 
■"  undergo  a  change  of  plumage,  which  assimilates  them 
"in  some  measure  to  the  female."  By  a  little  farther 
acceleration  in  the  process,  the  double  moult  would  be 
completely  lost." 

Some  male  birds,  as  before  staf<id,  become  more 
brightly  coloured  in  the  spring,  not  by  a  vernal  moult, 
but  either  by  an  actual  change  of  colour  in  the  feathers, 
or  by  their  obseurely-coloured  deeiduary  margins  being 
shed.  Changes  of  colour  thu3  caused  may  last  for  a 
longer  or  shorter  time.  With  the  Peleoanus  onocrotalus 
a  beautiful  rosy  tint,  with  lemon-coloured  marks  on  the 
breast,  overspreads  the  whole  plumage  in  the  spring;  but 
these  tints,  as  Mr.  Sclater  states,  "do  not  last  long,  dis- 
"  appearing  generally  in  about  six  weeks  or  two  months 
"  after  they  have  been  attained."  Certain  finches  shed 
the  margins  of  their  feathers  in  the  spring,  and  then  be- 
come brighter-coloured,  while  other  finches  undergo  no 
such  change.  Thus  the  FringiUa  irisiis  of  the  United 
States  (as  well  as  many  other  American  species),  ex- 
hibits its  bright  coloura  only  when  the  winter  is  past, 
whilst  our  goldfinch,  which  exactly  represents  this  bird 

rs  See  Macgillivray, '  Hist.  British  Birda'  (toL  y.  p.34,  70,  and  223), 
on  the  moulting  of  ilie  AnatiJre,  with,  quotations  from  Watertoa  and 
Montago.    Also  yucmll,  ■  Hist,  ol'  Biitisli  Birds,'  vol.  iii.  p,  243. 
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in  habit«!,  and  our  siskin,  which  represents  it  still  more 
closely  in  structure,  undergo  no  such  annual  change. 
But  a  difference  of  this  kind  in  the  plumage  of  allied 
species  is  not  surprising,  for  with  the  common  linnet, 
which  belongs  to  the  same  family,  the  crimson  forehead 
and  breast  are  displayed  only  during  the  summer  in 
England,  whilst  in  Madeira  these  colours  are  retained 
throughout  the  year.'^^ 

Display  hy  Male  Birds  of  their  Plumage. — Ornaments 
of  all  kinds,  whether  permanently  or  temporarily  gained, 
are  sedulously  displayed  by  the  males,  and  apparently 
serve  to  excite,  or  attract,  or  charm  the  females.  But 
the  males  will  sometimes  display  their  ornaments,  when 
not  in  the  presence  of  the  females,  as  occasionally  occurs 
with  grouse  at  their  balz-places,  and  as  may  be  noticed 
with  the  peacock ;  this  latter  bird,  however,  evidently 
wishes  for  a  spectator  of  some  kind,  and  will  shew  off 
his  finery,  as  I  have  often  seen,  before  poultry  or  even 
pigs.^°  All  naturalists  who  have  closely  attended  to  the 
habits  of  birds,  whether  in  a  state  of  nature  or  under 
confinement,  are  unanimously  of  opinion  that  the  males 
delight  to  display  their  beauty.  Audubon  frequently 
speaks "  of  the  male  as  endeavouring  in  various  ways  to 
charm  the  female.  Mr.  Gould,  alter  describing  some 
peculiarities  in  a  male  humming-bird,  says  he  has  no 
doubt  that  it  has  the  power  of  displaying  them  to  the 
greatest  advantage  before  the  female.     Dr.  Jerdon®^ 


79  On  the  pelican,  see  Sclater,  in  *Proc.  Zcol.  Soc.*  18G8,  p.  265. 
On  the  American  finches,  see  Audubon,  *  Omith.  Biograpliy,*  vol.  i.  p. 
174,  221,  and  Jerdon,  *  Birds  of  India,'  vol.  ii.  p.  383.  On  the  Friur 
giUa  cannahina  of  Madeira,  Mr.  E.  Vernon  Hareourt,  *Ibis,*  vol.  v., 
1863,  p.  230. 

80  See  also  *  Ornamental  Poultry,'  by  Kev.  E.  S.  Dixon,  1848,  p.  8. 

81  *  Birds  of  India,'  introduct.  vol.  i.  p.  xxiv. ;  on  the  peacock,  vol.  iii. 
p.  507.  See  Gould's  ^Introduction  to  the  Trochilidse,*  1 861,  p.  15  and  111 . 


insists  thiit  the  beautiful  plumafre  of  the  male  serves 
"  to  iasoiiiate  and  attract  the  female."  Mr.  Bartlett,  at 
the  Zoological  Gardens,  expressed  himself  to  ine  in  the 
strongest  terms  to  the  same  effect. 

It  must  be  a  grand  sight  in  tlie  forests  of  India  "to 
"  come  snd'ienly  on  twenty  or  thirty  pea-fowl,  the  males 
"displaying  their  gorgeous  traius,  and  strutting  about 
"  in  all  the  pomp  of  pride  before  the  gratified  females." 
The  wild  turkey-cock  erects  his  glittering  plumage, 
expands  his  finely-zoned  tail  and  barred  wing- feathers, 
and  altogether,  with  his  gorged  crimsou  and  blue  wat- 
tles, makes  a  superb,  fJiougli,  to  our  eyes,  grotesque 
appearance.  Similar  facts  have  already  been  given 
with  respect  to  gronse  of  various  kinds.  Turning  to 
another  Order,  The  male  Rwpicda  erocea  (fig.  50)  is 
one  of  the  most  beautiful  birds  in  the  world,  being  of 
a  splendid  orange,  with  some  of  the  feathera  curiously 
truncated  and  plumose.  The  female  is  brownish- 
green,  shaded  with  red,  and  has  a  much  smaller 
crest.  Sir  E.  Schomburgk  has  described  their  fourt- 
ship ;  he  found  one  of  their  meeting-places  where  ten 
males  and  two  females  were  present.  The  space  was 
from  four  to  five  feet  in  diameter,  an<i  appeared  to  have 
been  cleared  of  every  blade  of  gross  and  smoothed  as 
if  by  human  bands.  A  male  "  was  capering  to  the 
"  apparent  delight  of  several  others.  Now  spreading 
"  its  win^,  throwing  up  its  head,  or  opening  its  tail 
"  like  a  fan ;  now  strutting  about  with  a  bopping  gait 
"  until  tired,  when  it  gabbled  some  kind  of  note,  and 
"  was  relieved  by  another.  'J'hus  three  of  them  snc- 
•'  cessively  took  the  field,  and  then,  with  self-appro- 
"  bation.  withdrew  to  rest."  The  Indians,  in  order  to 
obtain  their  skins,  wait  at  one  of  the  meeting-places 
till  the  birds  are  eagerly  engaged  in  dancing,  and  then 
are  able  to  kill,  with  their  poisoueil  arrows,  four  or  five 
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males,  one  after  the  other. '^  With  Birds  of  Paradise 
a  dozen  or  move  full-plum  aged  males  congregate  in  a 
tree  to  hold  a  (lancing  j)arty  as  it  is  called  by  tlie 
uativp       ani  le       flvfi  J,    about    i  iwif,  tlcir  win^ 


elevating  tlieir  exquisite  pliiineSj   and   making  them 
vibrate,  the    whole   tree    seems,   as   Mr.  Wallace  re- 


^  '  Journal  of  R,  Geogtspll,  Soc.'  viil,  J 


marks,  to  bo  filled  with  waving  plumes.  When  thus 
engaged,  they  become  bo  absorbed  that  a  skilful  archer 
may  shoot  nearly  the  whole  party.  These  birds,  when 
kept  in  confinement  in  the  Malay  Archipelago,  are  said 
to  take  much  care  in  keeping  tlieir  fcathera  clean ;  often 
spreading  tliem  otit,  examining  them,  and  removing 
every  speck  of  dirt.  One  obBerver,  who  kept  several 
pairs  alive,  did  not  doubt  that  the  display  of  the  male 
waa  intended  to  please  the  female,^ 

The  gold-plieasant  {Thaumcdea pieta)  during  his  court- 
•  ship  not  ouiy  expands  and  raises  his  splendid  frill,  but 
»  turns  it,  as  I  have  nivBelf  seen,  obliquely  towards  the 
'  female  on  wJiichever  side  she  may  be  standing,  obviously 
in  order  that  a  large  surface  may  be  displayed  before 
'    her,*'     Mr.  Bartlett  has  observed  a  male  Polyplectron 

1(fig,  51)  in  the  act  of  courtship,  and  has  shewn  me  a 
specimen  stuffed  in  the  attitude  then  assumed.  The 
tail  and  \dng-fenthers  of  this  bird  are  ornamented  with 
beautiful  ocelli,  like  those  on  the  peacock's  train.  Now 
when  the  peacock  displays  himself,  he  expands  and 
erects  his  tail  transversely  to  liis  body,  for  he  atiinds  in 
i'ront  of  the  female,  and  has  to  shew  off,  at  the  same 
time,  bis  rich  blue  throat  and  breast.  But  tlie  breast 
of  the  Polyplectron  is  obscurely  coloured,  and  the  ocelli 
are  not  confined  to  the  tail-feathers.  Coneequontly  the 
Polyplectron  does  not  stand  in  front  of  the  female ;  but 
he  ereets  and  expands  bis  tail-feathers  a  little  obliquely. 


"  '  Anaak  and  Slag,  of  Nat  Hibt,'  vol.  siii.  185i,  p.  157;  also 
WnllftOJi,  ibiiL  vol.  IK.  1 857,  p.  412,  ond  'The  Malay  Archipelago,"  to]. 
iL  1869,  p  aS2.  Also  Dr.  Boiiuetl,  ue  quoted  bj  Btelim, '  TMerleben,' 
B.  iii.  B.  326. 

«  Mr.  T.  W,  W.«il  has  given  ('The  Student,'  April,  1870,  p.  115)  a 
full  aoeouDt  of  1his  manner  of  display,  wliicb  he  ulIU  the  laleral  or 
one-tided,  by  the  gold  plaasant  aad  by  the  Japiinoso  phenioul,  Ph. 
vertleolor. 
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lowering  the  expantJed  win"  on  the  same  side,  and 
rniaing  that  on  the  opposite  side.  In  this  attitude  the 
OL-eili  over  the  whole  Iwdy  are  exposed  before  the  eyes 
of  the  admiring  female  in  one  grand  bespangled  ex- 
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panse.  To  wliichever  side  she  may  turn,  the  expanded 
wings  and  the  obliquely-held  tail  are  turned  towards 
her.  The  male  Tragopan  pheasant  acts  in  nearly  the 
same  manner,  for  he  raises  the  feathers  of  the  body, 
though  not  the  wing  itself,  on  the  side  which  ia  opposite 
to  the  female,  and  which  would  otherwise  be  concealed, 
BO  that  nearly  all  the  beautit'uliy-spotted  feathera  are 
I    exhibited  at  tlie  same  time. 

'  The  case  of  the  Argus  pheasant  is  still  more  striking. 
The  immensely  developed  seroudary  wing-feathers,  which 
are  confined  to  the  male,  are  ornamented  with  a  row  of 
from  twenty  to  twenty-three  ocelli,  each  above  an  inch  in 
diameter.  The  feathers  are  also  elegantly  marked  with 
oblique  dark  stripes  and  rov\s  of  spots,  like  those  on  the 
skin  of  a  tiger  and  leopard  combined.  The  ocelli  are 
so  beautifully  shaded  that^  as  the  Duke  of  Argyll  re- 
marks,^^  they  sland  out  like  a  hall  lying  loosely  within 
a  socket.  Bnt  when  I  looked  at  the  specimen  in  the 
I  British  Museum,  which  is  mounted  with  the  wings  ex- 
panded and  trailing  downwards,  I  was  greatly  disap- 
pointed, for  the  ocelli  appeared  fiat  or  even  concave. 
Mr.  Gould,  however,  soon  made  the  case  clear  to  me, 
for  he  had  made  a  drawing  of  a  male  whilst  he  was  dis- 
playing himself.  At  such  times  the  long  secondary 
featliers  in  both  wings  are  vertically  erected  and  ex- 
.  panded ;  and  these,  together  with  the  enormously  elon- 
gated tail-leathers,  make  a  griind  semicircular  upright 
fan.  Now  as  soon  as  the  wing-feathers  are  held  in  this 
position,  and  the  light  shines  on  them  I'rom  above,  the 
fall  efi'ect  of  the  shading  comes  out,  and  each  ocellus  at 
once  resembles  the  ornament  called  a  ball  and  socket. 
These  feathers  have  been  shewn  to  several  artists,  and  all 
hare  expressed  their  admiration  at  the  perfect  shading. 

»  'Tlie  Eeiga  uf  Law,'  1867,  p.  203, 
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It  may  well  be  asked,  could  such  artistically-shaded 
ornaments  have  been  formed  by  means  of  sexual  selec- 
tion? But  it  will  be  convenient  to  defer  giving  an 
answer  to  this  question  until  we  treat  in  the  next 
chapter  of  the  principle  of  gradation. 

The  primary  wing-feathers,  which  in  most  gallina- 
ceous birds  are  uniformly  coloured,  are  in  the  Argus 
pheasant  not  less  wonderful  objects  than  the  secondary 
wing-feathei-s.  They  are  of  a  soft  brown  tint  with 
numerous  dark  spots,  each  of  which  consists  of  two  or 
three  black  dots  with  a  surrounding  dark  zone.  But 
the  chief  ornament  is  a  space  parallel  to  the  dark-blue 
shaft,  which  in  outline  forms  a  perfect  second  feather 
lying  within  the  true  feather.  This  inner  part  is 
coloured  of  a  lighter  chesnut,  and  is  thickly  dotted 
with  minute  white  points.  I  have  shewn  this  feather  to 
several  persons,  and  many  have  admired  it  even  more 
than  the  ball-and-socket  feathers,  and  have  declared 
that  it  was  more  like  a  work  of  art  than  of  nature. 
Now  these  feathers  are  quite  hidden  on  all  ordinary 
occasions,  but  are  fully  displayed  when  the  long  secon- 
dary feathers  are  erected,  though  in  a  widely  different 
manner ;  for  they  are  expanded  in  front  like  two  little 
fans  or  shields,  one  on  each  side  of  the  breast  near  the 
ground. 

The  case  of  the  male  Argus  pheasant  is  eminently 
interesting,  because  it  affords  good  evidence  that  the 
most  refined  beauty  may  serve  as  a  charm  for  the 
female,  and  for  no  other  purpose.  We  must  conclude 
that  this  is  the  case,  as  the  primary  wing-feathers  are 
never  displayed,  and  the  ball-and-socket  ornaments  are 
not  exhibited  in  full  perfection,  except  when  the  male 
assumes  the  attitude  of  courtship.  The  Argus  pheasant 
does  not  possess  brilliant  colours,  so  that  his  success  in 
courtship  appears  to  have  depended  on  the  great  size  of 


bis  plumes,  and  on  tbe  ekltaration  of  tlie  most  elegant 
patterns.  Many  will  declare  that  it  is  utterly  incredible 
that  a  female  bird  should  be  able  to  appreciate  fine 
sliading  and  exquisite  patteriks.  It  is  undoubtetUy  a 
marvellous  fact  tlmt  she  should  possess  this  almost 
human  degree  of  taste,  though  perhaps  she  admires 
the  general  effect  rather  tha.n  eat'h  separate  detail. 
He  who  thinks  that  he  can  safely  gaufje  the  discrimi- 
nation and  taste  of  the  lower  animals,  may  deny  that 
the  female  Argus  pheasant  can  appreciate  such  refined 
beauty;  but  he  will  then  be  compelled  to  admit  that 
the  extraordinary  attitudes  assumed  by  the  male  during 
the  act  of  courtship,  by  which  the  wonderful  beauty  of 
his  plumage  is  fully  displayetl,  are  purposeless;  and 
this  is  a  conclusion  which  I  tor  one  will  never  admit. 

Although  so  many  pheasants  and  allied  gallinaceous 
birds  carefully  display  their  beautiful  plumage  before 
the  females,  it  is  remarkable,  as  Mr.  Bartlett  informs 
me,  that  this  is  not  the  ease  with  the  dull-foloured 
Eared  and  Cheer  pheasants  (CrossoptHon  auritum  and 
Phasianus  WaUicMt) ;  so  tliat  these  birds  seem  con- 
scious that  they  have  little  beauty  to  display.  Mt. 
Bartlett  has  never  seen  the  males  of  either  of  these 
species  fighting  together,  though  he  has  not  had  such 
good  opportunities  for  observing  the  Cheer  as  the 
Eared  pheasant,  Mr.  Jenner  Weir,  also,  finds  that 
all  male  birds  with  rich  or  strongly-characterised 
plumage  ure  more  quarrelsome  than  the  dull-coloured 
species  belonging  to  the  same  groups.  The  gold- 
finch, for  instance,  is  I'ar  mare  pugnacious  than  the 
linnet,  and  the  black-bird  than  the  thrush.  Those  bii'ds 
which  undergo  a  seasonal  change  of  plumage  like- 
wise become  much  more  pugnacious  at  the  period  when 
they  are  most  gaily  ornamented.  No  doubt  the  mules 
of  Bome    obscurely-coloured    birds    fight  desperately 
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together,  but  it  appears  that  when  sexual  selection 
has  been  highly  influential,  and  has  given  briglit 
colours  to  the  males  of  any  species,  it  has  also  very 
often  given  a  strong  tendency  to  pugnacity.  We 
shall  meet  with  nearly  analogous  cases  when  we  treat 
of  mammals.  On  the  other  hand,  with  birds  the  power 
of  song  and  brilliant  colours  have  rarely  been  both 
acquired  by  the  males  of  the  same  species ;  but  in  this 
case,  the  advantage  gained  would  have  been  identically 
the  same,  namely  success  in  charming  the  female. 
Nevertheless  it  must  be  owned  that  the  males  of  several 
brilliantly-coloured  birds  have  had  their  feathers  spe- 
cially modified  for  the  sake  of  producing  instrumental 
music,  though  the  beauty  of  this  cannot  be  compared, 
at  least  according  to  our  taste,  with  that  of  the  vocal 
music  of  many  songsters. 

We  will  now  turn  to  male  birds  which  are  not 
ornamented  in  any  very  high  degree,  but  which 
nevertheless  display,  during  their  courtship,  whatever 
attractions  they  may  possess.  These  cases  are  in  some 
respects  more  curious  than  the  foregoing,  and  have  been 
but  little  noticed.  I  owe  the  following  facts,  selected 
from  a  large  body  of  valuable  notes,  sent  to  me  by  Mr. 
Jenner  Weir,  who  has  long  kept  birds  of  many  kinds,  in- 
cluding all  the  British  Fringillidae  and  Emberizidae.  Tlie 
bullfinch  makes  his  advances  in  front  of  the  female, 
and  then  puffs  out  his  breast,  so  that  many  more  of  the 
crimson  feathers  are  seen  at  once  than  otherwise  would 
be  the  case.  At  the  same  time  he  twists  and  bows  his 
black  tail  from  side  to  side  in  a  ludicrous  manner.  The 
male  chafiinch  also  stands  in  front  of  the  female,  thus 
shewing  his  red  breast,  and  "  blue  bell,"  as  the  fanciers 
call  his  head ;  the  wings  at  the  same  time  being  slightly 
expanded,  with  the  pure  white  bands  on  the  shoulders 
thus  rendered  conspicuous.    The  common  linnet  distends 


liiH  rosy  brenat,  slightly  expands  hia  brown  wings  and 
tail,  so  08  to  make  the  best  of  them  by  exhibiting  their 
white  edgings.  We  must,  however,  be  cautious  in  con- 
cluding tliat  the  wiogs  are  spread  out  solely  for  display, 
as  some  birds  act  thus  whose  wings  are  not  beautiful. 
This  is  the  case  with  the  domestic  cock,  but  it  is  always 
the  wing  on  the  side  opposite  to  the  female  which  is 
expanded,  and  at  the  same  time  scraped  on  the  ground. 
The  male  goldfinch  behaves  difl'erently  from  all  other 
finches:  his  wings  are  beautiful,  the  shoulders  being 
black,  with  the  dark-tipped  wing-feathers  spotted  witli 
white  and  edged  with  golden  yellow.  When  he  courts 
the  female,  he  sways  his  body  from  side  to  side,  and 
quickly  turns  his  slightly  expanded  wings  first  to 
one  side  then  to  the  other,  with  a  golden  flashing  effect. 
No  other  British  finch,  as  Mr.  "Weir  informs  me,  turns 
during  his  courtship  from  side  to  side  in  this  manner ; 
not  even  the  cloaely-allied  male  eiskin,  for  he  would  not 
thus  add  tu  his  beauty. 

Most  of  the  British  Buntings  are  plain -col  cured  birds ; 
bnt  in  the  spring  the  feathers  on  the  head  of  the  male 
reed-bunting  [&aierim  schcenictUua)  ncquire  a  fine  black 
colour  by  the  abrasion  of  the  dusky  tips ;  and  these  are 
erected  during  tlie  act  of  courtship.  Mr.  Weir  has  kept 
two  species  of  Amadina  from  Australia :  the  A.  easta- 
notis  is  a  very  small  and  chastely-coloured  finch,  \rith 
a  dark  tail,  white  rump,  and  jet-black  upper  tail-coverts, 
each  of  the  latter  being  marked  with  three  large 
conspicuous  oval  spots  of  white.''^  This  species,  when 
conrting  the  female,  slightly  spreads  out  and  vibrates 
these  parti- coloured  tail-coverts  in  a  very  peculiar 
manner.     The  male  Amadina   Laihami  behaves  very 
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differently,  exhibiting  before  the  female  his  brilliantly- 
spotted  breast  and  scarlet  rump  and  scarlet  upper  tail- 
coverts.  I  may  here  add  from  Dr.  Jerdon,  that  the  In- 
dian Bulbul  (Pycnonotus  hsemorrhous)  has  crimson  under 
tail-coverts,  and  the  beauty  of  these  feathers,  it  might 
be  thought,  could  never  be  well  exhibited ;  but  the 
bird  "  when  excited  often  spreads  them  out  laterally, 
"  so  that  they  can  be  seen  even  from  above."  ®^  The 
common  pigeon  has  iridescent  feathers  on  the  breast, 
and  everv  one  must  have  seen  how  the  male  inflates  his 
breast  whilst  courting  the  female,  thus  showing  off  these 
feathers  to  the  best  advantage.  One  of  the  beautiful 
bronze-winged  pigeons  of  Australia  (Oci/phaps  lophotes) 
behaves,  as  described  to  me  by  Mr.  Weir,  very  differ- 
ently :  the  male,  whilst  standing  before  the  female, 
lowers  his  head  almost  to  the  ground,  spreads  out  and 
raises  perpendicularly  his  tail,  and  half  expands  his 
wings.  He  then  alternately  and  slowly  raises  and  de- 
presses his  body,  so  that  the  iridescent  metallic  feathers 
are  all  seen  at  once,  and  glitter  in  the  sun. 

SuflBcient  facts  have  now  been  given  to  shew  with 
what  care  male  birds  display  their  various  charms,  and 
this  they  do  with  the  utmost  skill.  Whilst  preening 
their  feathers,  they  have  frequent  opportunities  for  ad- 
miring themselves  and  of  studying  how  best  to  exhibit 
their  beauty.  But  as  all  the  males  of  the  same  species 
display  themselves  in  exactly  the  same  manner,  it 
appears  that  actions,  at  first  perhaps  intentional,  have 
become  instinctive.  If  so,  we  ought  not  to  accuse  birds 
of  conscious  vanity ;  yet  when  we  see  a  peacock  strutting 
about,  with  expanded  and  quivering  tail-feathers,  he 
seems  the  very  emblem  of  pride  and  vanity. 

The  various  ornaments  possessed  by  the  males  are 


87  *  Birds  of  India,'  vol.  u.  p.  96. 


rertalnly  of  the  highest  importance  to  them,  for  they 
hare  been  acquired  in  some  eases  at  the  expense  of 
greatly  impeded  powers  of  flight  or  of  running.  The 
African  iiight-jar  (Cosmetornis),  ivhich  during  the  pair- 
ing-season lias  one  of  its  primary  wing-i'eathere  deve- 
loped into  a  streamer  of  extreme  length,  is  thus  much 
retarded  in  its  flight,  although  at  other  times  remark- 
able for  its  swiftness.  The  "  unwieldy  size "  of  the 
secondary  wing-feathers  of  the  male  Argua  pheasant 
are  said  "almost  entirely  to  deprive  the  bird  of  flight," 
The  fine  plumes  of  male  Birds  of  Paradise  trouble  them 
during  a  high  wind.  The  extremely  long  tail-feathers 
of  the  male  widow-birds  (Vidua)  of  Southern  Africa 
render  "their  flight  heavy;"  but  as  soon  as  these  are 
cast  off  they  fly  as  well  as  the  females.  Aa  birds  always 
breed  when  food  is  abundant,  the  males  probably  do 
not  suffer  much  innonvenience  in  searching  for  food 
from  their  impeded  powers  of  movement ;  but  there  can 
hardly  be  a  doubt  tJiat  they  must  be  much  more  liable 
to  be  struck  down  by  birds  of  prey.  Nor  can  we  doubt 
that  the  long  train  of  the  peacock  and  the  long  tail 
and  wing-featliers  of  the  Argua  pheasant  must  render 
them  a  more  easy  prey  to  any  prowling  tiger-cat  than 
would  otherwise  be  the  case.  Even  the  bright  colours 
of  many  male  birds  cannot  fail  to  make  tbem  conspi- 
euons  to  their  enemies  of  all  kinds.  Hence  it  probably 
is,  as  Mr.  Gould  has  remarked,  that  such  birds  are 
generally  of  a  shy  disposition,  as  if  conscious  that  their 
beauty  was  a  source  of  danger,  and  are  much  more  difH- 
enlt  to  discover  or  approach,  than  the  sombre-coloured 
and  comparatively  tame  females,  or  than  the  yo'ang 
and  as  yet  unadorned  males.** 

"  On  the  CoametorniB,  see  LiviQgstona'B  '  EspeditioB  to  tlie  Z»m- 
besi,'  1865,  p.  6S.     On  tlie  AiguB  plieaBant,  Jsudme's  '  Nat.  Hist.  Lib. : 
VOL.  It.  H 
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It  is  a  more  curious  fact  that  the  males  of  some  birds 
which  are  provided  with  special  weapons  for  battle,  and 
which  in  a  state  of  nature  are  so  pugnacious  that  they 
often  kill  each  other,  suflTer  from  possessing  certain 
ornaments.  Oock-fighters  trim  the  hackles  and  cut  off 
the  comb  and  gills  of  their  cocks ;  and  the  birds  are 
then  said  to  be  dubbed.  An  undubbed,  bird,  as  Mr. 
Tegetmeier  insists,  "  is  at  a  fearful  disadvantage :  the 
"  comb  and  gills  offer  an  easy  hold  to  his  adversary's 
"beak,  and  as  a  cock  always  strikes  where  he  holds, 
"  when  once  he  has  seized  his  foe,  he  has  him  entirely 
"  in  his  power.  Even  supposing  that  the  bird  is  not 
"  killed,  the  loss  of  blood  suffered  by  an  undubbed  cock 
"  is  much  greater  than  that  sustained  by  one  that  has 
"  been  trimmed."  ^^  Young  turkey-cocks  in  fighting 
always  seize  hold  of  each  other's  wattles ;  and  I  pre- 
sume that  the  old  birds  fight  in  the  same  manner.  It 
may  perhaps  be  objected  that  the  comb  and  wattles  are 
not  ornamental,  and  cannot  be  of  service  to  the  birds 
in  this  way ;  but  even  to  our  eyes,  the  beauty  of 
the  glossy  black  Spanish  cock  is  much  enhanced  by  his 
white  face  and  crimson  comb ;  and  no  one  who  has  ever 
seen  the  splendid  blue  wattles  of  the  male  Tragopan 
pheasant,  when  distended  during  the  act  of  courtship, 
can  for  a  moment  doubt  that  beauty  is  the  object  gained. 
From  the  foregoing  facts  we  clearly  see  that  the  plumes 
and  other  ornaments  of  the  male  must  be  of  the  highest 
importance  to  him ;  and  we  further  see  that  beauty  in 
some  cases  is  even  more  important  than  success  in  battle. 


Birds,'  vol.  xiv.  p.  167.  On  Birds  of  Paradise,  Lesson,  quoted  by  Brehm, 
'  Thierleben,*  B.  iii.  s.  325.  On  the  widow-bird,  Barrow's  'Travels  in 
Africa,*  vol.  i.  p.  243,  and  *  Ibis,'  vol.  iii.  1861,  p.  133.  Mr.  Gould,  on 
the  shyness  of  male  birds,  'Handbook  to  Birds  of  Australia,'  vol.  i. 
1865,  p.  210,  457. 
88  Tegetmeier,  *  The  Poultry  Book,'  1866,  p.  139. 
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CHAPTER   XIV. 

Birds — continued. 

Choice  exerted  by  the  female  —  Length  of  courtship  —  Unpaired 
birds  —  Mental  qualities  and  taste  for  the  beautiful  —  Preference 
or  antipathy  shewn  by  the  female  for  particular  males  —  Vari- 
ability of  birds  —  Variations  sometimes  abrupt  —  Laws  of  varia- 
tion —  Formation  of  ocelli  —  Gradations  of  character  —  Case  of 
Peacock,  Argus  pheasant,  and  Urosticte. 

When  the  sexes  differ  in  beauty,  in  the  power  of 
singing,  or  in  producing  what  I  have  called  instru- 
mental music,  it  is  almost  invariably  the  male  which 
excels  the  female.  These  qualities,  as  we  have  just 
seen,  are  evidently  of  high  importance  to  the  male. 
When  they  are  gained  for  only  a  part  of  the  year,  this 
is  always  shortly  before  the  breeding-season.  It  is  the 
male  alone  who  elaborately  displays  his  varied  attrac- 
tions, and  often  performs  strange  antics  on  the  ground 
or  in  the  air,  in  the  presence  of  the  female.  Each 
male  drives  away  or,  if  he  can,  kills  all  his  rivals. 
Hence  we  may  conclude,  that  it  is  the  object  of  the 
male  to  induce  the  female  to  pair  with  him,  and  for 
this  purpose  he  tries  to  excite  or  charm  her  in  various 
ways ;  and  this  is  the  opinion  of  all  those  who  have 
carefully  studied  the  habits  of  living  birds.  But  there 
remains  a  question  which  has  an  all  important  bearing 
on  sexual  selection,  namely,  does  every  male  of  the 
same  species  equally  excite  and  attract  the  female  ?  or 
does  she  exert  a  choice,  and  prefer  certain  males  ?  This 
question  can  be  answered  in  the  affirmative  by  much 
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direct  and  indirect  evidence.  It  is  much  more  difficult 
to  decide  what  qualities  determine  the  choice  of  the 
females ;  but  here  again  we  have  some  direct  and  in- 
direct evidence  that  it  is  to  a  large  extent  the  external 
attractions  of  the  male,  though  no  doubt  his  vigour, 
courage,  and  other  mental  qualities  come  into  play. 
We  will  begin  with  the  indirect  evidence. 

Length  of  Courtship. — The  lengthened  period  during 
which  both  sexes  of  certain  birds  meet  day  after  day 
at  an  appointed  place,  probably  depends  partly  on  the 
courtship  being  a  prolonged  affair,  and  partly  on  the  re- 
iteration of  the  act  of  pairing.  Thus  in  Germany  and 
Scandinavia  the  balzens  or  leks  of  the  Black-cocks, 
last  from  the  middle  of  March,  all  through  April  into 
May.  As  many  as  forty  or  fifty,  or  even  more  birds 
congregate  at  the  leks ;  and  the  same  place  is  often  fre- 
quented during  successive  years.  The  lek  of  the  Caper- 
cailzie lasts  from  the  end  of  March  to  the  middle  or 
even  end  of  May.  In  North  America  "  the  partridge 
dances"  of  the  Tetrao phasianeUus  "last  for  a  month 
or  more/*  Other  kinds  of  grouse  both  in  North  Ame- 
rica and  Eastern  Siberia^  follow  nearly  the  same  habits. 
The  fowlers  discover  the  hillocks  where  the  Kuffs  con- 
gregate by  the  grass  being  trampled  bare,  and  this  shews 
that  the  same  spot  is  long  frequented.  The  Indians  of 
Guiana  are  well  acquainted  with  the  cleared  arenas, 
where  they  expect  to  find  the  beautiful  Cocks  of  the 
Eock ;  and  the  natives  of  New  Guinea  know  the  trees 
where  from  ten  to  twenty  full-plumaged  male  Birds  of 


'  Nordmann  describes  (*  BuU.  Soc.  Imp.  des  Nat.  Moscow,'  1861,  tom. 
xxxiv.  p.  264)  the  balzen  of  Tetrao  urogalloides  in  Amur  Land.  He 
estimated  the  number  of  assembled  males  at  above  a  hundred,  the 
females,  which  lie  hid  in  the  smrounding  bushes,  not  heii^g  counted. 
The  nois.  s  uttered  differ  from  those  of  the  T,  urogaUus  or  the  cai)er- 
cailzie. 
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Paradise  congregate.  In  this  latter  case  it  is  not  ex- 
pressly stated  tliat  tlie  females  meet  on  the  same  trees, 
but  the  hunters,  if  not  specially  asked,  would  not  pro- 
bably mention  their  presence,  as  their  skins  are  value- 
less. Small  parties  of  an  African  weaver  {Ploeeus)  con- 
gregate, during  the  breeding- season,  and  perform  for 
hours  their  graceful  evolutions.  Large  numbers  of  the 
Solitary  snipe  {Scolo^ax  major)  assemble  during  the 
dusk  in  a  morass;  and  the  same  place  is  frequented  for 
the  same  purpose  during  successive  years;  iiere  they 
may  be  seen  running  about  "  like  so  many  large  rata," 
puffing  out  their  feathers,  flapping  their  wings,  and 
uttering  the  strangest  cries. ^ 

Some  of  the  above-mentioned  birds,  namely,  the 
black-cock,  capercailzie,  pheaaant-grouse,  the  ruff,  the 
Solitary  snipe,  and  perhaps  some  others,  are,  as  it  is 
believeii,  polygamiats.  With  such  birds  it  might  have 
been  thought  that  the  stronger  mak>s  would  simply 
have  driven  away  the  weaker,  and  then  at  once  have 
taken  possession  of  as  many  females  as  possible  ;  but  if 
it  be  indispensable  for  the  male  to  excite  or  please  the 
female,  we  can  undeKtand  the  length  of  the  courtship 
and  the  congregation  of  so  many  individuals  of  both 
sexes  at  tlie  same  spot.  Certain  species  which  are 
strictly  monogamous  likewise  hold  nuptial  assemblages ; 
this  seems  to  he  the  ease  in  Scandinavia  with  one  of 
the  ptarmigans,  and  their  leks  last  from  the  middle 
of  March  to  the  middle  of  May.  In  Australia  the  lyre- 
bird or  Menura  superla  forms  "  small  round  hillocks," 


*  Witb  respect  lo  tho  BBBi'mblitgeB  of  the  above  named  grotise  see 
Brehm,  ' Thierleben,'  B.  iv.  b.  ilSO;  &Iso  L.  Lloyd,  'Game  Birds  of 
Bweden,'  J807,  p.  19,  78.  Richnnlsoii,  '  Fauiifi  Bor.  AmBricuna,'  Birds, 
p.  W2.  BeferenceB  in  regard  tn  the  fissemblases  of  other  birds  have 
prerionsly  b^en  girua.  On  Paradiaea  eau  Wallace,  in  '  Annuls  and  Mug. 
orSTat  Hist.'  toI.  xx.  1857,  p.  412,    On  tho  snipe,  Lloyd,  ibid.  p.  221, 


J^ 
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and  the  M,  Alberti  scratches  for  itself  shallow  holes,  or, 
as  they  are  called  by  the  natives,  corroborying  places, 
where  it  is  believed  both  sexes  assemble.  The  meelr 
ings  of  the  M.  superla  are  sometimes  very  large  ;  and 
an  account  has  lately  been  published^  by  a  traveller, 
who  heard  in  a  valley  beneath  him,  thickly  covered 
with  scrub,  "  a  din  which  completely  astonished  "  him ; 
on  crawling  onwards  he  beheld  to  his  amazement  about 
one  hundred  and  fifty  of  the  magnificent  lyre-cocks, 
"ranged  in  order  of  battle,  and  fighting  with  inde- 
"  scribable  fury."  The  bowers  of  the  Bower-birds  are 
the  resort  of  both  sexes  during  the  breeding-season ; 
and  "  here  the  males  meet  and  contend  with  each  other 
"for  the  favours  of  the  female,  and  here  the  latter 
**  assemble  and  coquet  with  the  males."  With  two  of 
the  genera,  the  same  bower  is  resorted  to  during  many 
years.* 

The  common  magpie  (Corvus  pica,  Linn.),  as  I  have 
been  informed  by  the  Eev.  W.  Darwin  Fox,  used  to 
assemble  from  all  parts  of  Delamere  Forest,  in  order 
to  celebrate  the  "  great  magpie  marriage."  Some 
years  ago  these  birds  abounded  in  extraordinary  num- 
bers, so  that  a  gamekeeper  killed  in  one  morning 
nineteen  males,  and  another  killed  by  a  single  shot 
seven  birds  at  roost  together.  Whilst  they  were  so 
numerous,  they  had  the  habit  very  early  in  the  spring 
of  assembling  at  particular  spots,  where  they  could  be 
seen  in  flocks,  chattering,  sometimes  fighting,  bustling 
and  flying  about  the  trees.  The  whole  affair  was 
evidently  considered  by  the  birds  as  of  the  highest 
importance.  Shortly  after  the  meeting  they  all  sepa- 
rated, and  were  then  observed  bv  Mr.  Fox  and  others 


»  Quoted  by  Mr.  T.  W.  Wood  in  the  *  Student/  April,  1870,  p.  125. 
*  Gould,  *  Handbook  of  Birds  of  Australia/  vol.  i.  p.  300,  808,  448, 
451.    On  the  ptarmigan,  above  alluded  to,  see  Lloyd,  ibid.  p.  129. 
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to  be  paired  for  the  season.  In  any  district  in  which 
a  species  does  not  exist  in  large  numbers,  great  assem- 
blages cannot,  of  course,  be  held,  and  the  same  species 
may  have  different  habits  in  different  countries.  For 
instance,  I  have  never  met  with  any  account  of  regular 
assemblages  of  black  game  in  Scotland,  yet  these  as- 
semblages are  so  well  known  in  Germany  and  Scan- 
dinavia that  they  have  special  names. 

Unpaired  Birds, — From  the  facts  now  given,  we 
may  conclude  that  with  birds  belonging  to  widely-dif- 
ferent groups  their  courtship  is  often  a  prolonged,  deli- 
cate, and  troublesome  affair.  There  is  even  reason  to 
suspect,  improbable  as  this  will  at  first  appear,  that 
some  males  and  females  of  the  same  species,  inhabiting 
the  same  district,  do  not  always  please  each  other  and 
in  consequence  do  not  pair.  Many  accounts  have  been 
published  of  either  the  male  or  female  of  a  pair  having 
been  shot,  and  quickly  replaced  by  another.  This  has 
been  observed  more  frequently  with  the  magpie  than 
with  any  other  bird,  owing  perhaps  to  its  conspicuous 
appearance  and  nest.  The  illustrious  Jenner  states 
that  in  Wiltshire  one  of  a  pair  was  daily  shot  no  less 
than  seven  times  successively,  "but  all  to  no  purpose, 
"  for  the  remaining  magpie  soou  found  another  mate ; " 
and  the  last  pair  reared  their  young.  A  new  partner 
is  generally  found  on  the  succeeding  day;  but  Mr. 
Thompson  gives  the  case  of  one  being  replaced  on  the 
evening  of  the  same  day.  Even  after  the  eggs  are 
hatched,  if  one  of  the  old  birds  is  destroyed  a  mate 
will  often  be  found;  this  occurred  after  an  interval 
of  two  days,  in  a  case  recently  observed  by  one  of 
Sir  J.  Lubbock's  keepers.^     The  first  and  most  obvious 


*  On  magpies,  Jenner,  in  *  Phil.  Transact.'  1824,  p.  21.  Macgil- 
livray,  *Hibt.  British  Bir^ls/  vol.  i.  p.  570.  Thompson,  in  *  Annals  and 
Mag.  of  Nat.  Hist.'  vol.  viii.  1842,  p.  494. 
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conjecture  is  that  male  magpies  must  be  much  more 
numerous  than  the  females ;  and  that  in  the  above  cases, 
as  well  in  many  others  which  could  be  giverj,  the  males 
alone  had  been  killed.  This  apparently  holds  good  in 
some  instances,  for  the  gamekeepers  in  Delaraere  Forest 
assured  Mr.  Fox  that  the  magpies  and  carrion-crows 
which  they  formerly  killed  in  succession  in  large  num- 
bers near  their  nests  were  all  males ;  and  they  ac- 
counted for  this  fact  by  the  males  being  easily  killed 
whilst  bringing  food  to  the  sitting  females.  Macgil- 
livray,  however,  gives,  on  the  authority  of  an  excellent 
observer,  an  instance  of  three  magpies  successively 
killed  on  the  same  nest  which  were  all  females;  and 
another  case  of  six  magpies  successively  killed  whilst 
sitting  on  the  same  eggs,  which  renders  it  probable 
that  most  of  them  were  females,  though  the  male  will 
sit  on  the  eggs,  as  I  hear  from  Mr.  Fox,  when  the 
female  is  killed. 

Sir  J.  Lubbock's  gamekeeper  has  repeatedly  shot,  but 
how  many  times  he  could  not  say,  one  of  a  pair  of  jays 
{Garrulus  glandarius),  and  has  never  failed  shortly 
afterwards  to  find  the  survivor  rematched.  The  Eev» 
W.  D.  Fox,  Mr.  F.  Bond,  and  others,  have  shot  one  of  a 
pair  of  carrion-crows  (Corvus  corone)^  but  the  nest  was 
soon  again  tenanted  by  a  pair.  These  birds  are  rather 
common;  but  the  peregrine  falcon  (Faleo  peregrinus) 
is  rare,  yet  Mr.  Thompson  states  that  in  Ireland  "  if 
"  either  an  old  male  or  female  be  killed  in  the  breed- 
"  ing-season  (not  an  uncommon  circumstance),  another 
**mate  is  found  within  a  very  few  days,  so  that  the 
"  eyries,  notwithstanding  such  casualties,  are  sure  to 
"turn  out  their  complement  of  young."  Mr.  Jenner 
Weir  has  known  the  same  thing  to  occur  with  the  pere- 
grine falcons  at  Beachy  Head.  The  same  observer 
informs  me  that  three  kestrels,  all  males  (Falco  tinnun* 
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cuius),  were  killed  one  after  the  other  whilst  attending 
the  same  nest;  two  of  these  were  in  mature  plumage, 
and  the  third  in  the  plumage  of  the  previous  year. 
Even  with  the  rare  golden  eagle  {Aquila  chrijsaiios), 
Mr.  Eirlcbeck  waa  assured  by  a  trustworthy  gamekeeper 
in  Scotland,  that  if  one  is  killed,  another  is  soon  found. 
So  with  the  white  owl  (Strix  Jlammea),  it  has  been 
observed  that  "  the  survivor  readily  found  a  mate,  and 
"  the  mischief  vent  on." 

White  of  Selborne,  who  gives  the  case  of  the  owl, 
adds  that  he  knew  a  man,  who  from  believing  that 
partridges  when  paired  were  disturbed  by  the  males 
fighting,  used  to  shoot  them ;  and  though  he  had 
widowed  the  same  female  several  times  she  was  always 
Boon  provided  with  a  fresh  partner.  Tliis  same  natu- 
ralist ordered  the  sparrows,  which  deprived  the  house- 
martins  of  their  neats,  to  be  shot :  but  the  one  which 
was  left,  "  be  it  cock  or  hen,  presently  procured  a  mate, 
"  and  80  for  several  times  following,"  I  could  add  ana- 
logons  cases  relating  to  the  cliaftiuch,  nightingale,  and 
redstart.  With  respect  to  the  latter  bird  (Phcemcura 
rtiticilla),  the  writer  remarks  that  it  was  hy  no  means 
common  in  the  neighbourhood,  and  he  expresses  much 
surprise  iiow  the  sitting  female  could  so  soon  give  efTec- 
tnal  notice  that  she  was  a  widow.  Mr.  Jenner  Weir  has 
mentioned  to  me  a  nearly  similar  case :  at  Blackheath 
he  never  sees  or  hears  the  note  of  the  wild  bullfiuch,  yet 
when  one  of  his  caged  males  has  died,  a  wild  one  in  the 
course  of  a  few  days  has  generally  come  and  perched 
near  the  widowed  female,  whose  call-note  is  far  from 
loud.  I  will  give  only  one  other  fact,  on  the  authority 
of  this  same  observer ;  one  of  a  pair  of  starlings  (Sturnus 
mtiffaris)  was  shot  in  the  morning ;  by  noon  a  new  mate 
waa  found ;  this  was  again  shot,  but  before  night  the 
pair  waa  complete;  so  that  the  disconsolate  widow  or 


^ 
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mdower  was  thrice  consoled  during  the  same  day.  Mr. 
Engleheart  also  informs  me  that  he  used  during  several 
years  to  shoot  one  of  a  pair  of  starlings  which  built  in  a 
hole  in  a  house  at  Blackheath ;  but  the  loss  was  always 
immediately  repaired.  During  one  season  he  kept  an 
account  and  found  that  he  had  shot  thirty-five  birds  from 
the  same  nest ;  these  consisted  of  both  males  and  fe- 
males, but  in  what  proportion  he  could  not  say :  never- 
theless after  all  this  destruction,  a  brood  was  reared.® 

These  facts  are  certainly  remarkable.  How  is  it  that 
so  many  birds  are  ready  immediately  to  replace  a  lost 
mate?  Magpies,  jays,  carrion-crows,  partridges,  and 
some  other  birds,  are  never  seen  during  the  spring  by 
themselves,  and  these  ofier  at  first  sight  the  most 
perplexing  case.  But  birds  of  the  same  sex,  although 
of  course  not  truly  paired,  sometimes  live  in  pairs  or  in 
small  parties,  as  is  known  to  be  the  case  with  pigeons 
and  partridges.  Birds  also  sometimes  live  in  triplets, 
as  has  been  observed  with  starlings,  carrion-crows,  par- 
rots, and  partridges.  With  partridges  two  females  have 
been  known  to  live  with  one  male,  and  two  males  with 
one  female.  In  all  such  cases  it  is  probable  that  the 
union  would  be  easily  broken.  The  males  of  certain 
birds  may  occasionally  be  heard  pouring  forth  their 
love-song  long  after  the  proper  time,  shewing  that  they 
have  either  lost  or  never  gained  a  mate.  Death  from 
accident  or  disease  of  either  one  of  a  pair,  would  leave 
the  other  bird  free  and  single ;  and  there  is  reason  to 
believe  that  female  birds  during  the  breeding-season 


•  On  the  peregrine  falcon  see  Thompson,  *  Nat.  Hist,  of  Ireland  : 
Birds,'  vol.  i.  1849,  p.  39.  On  owls,  sparrows,  and  partridges,  see  White, 
*  Nat.  Hist,  of  Selborae,'  edit,  of  1825,  vol.  i.  p.  139.  On  the  Phoeni- 
cura,  see  London's  *  Mag.  of  Nat.  Hist.'  vol.  vii.  1834,  p.  245.  Brehm, 
(*  Thierleben,*  B.  iv.  s.  991)  also  alludes  to  cases  of  birds  thrice  mated 
during  same  day. 
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are  especially  liable  to  premature  death.  Again,  birds 
which  have  had  their  nests  destroyed,  or  barren  pairs,  or 
retarded  individuals,  would  easily  be  induced  to  desert 
their  mates,  and  would  probably  be  glad  to  take  what 
share  they  could  of  the  pleasures  and  duties  of  rearing 
oflFspring,  although  not  their  own.^  Such  contingencies 
as  these  probably  explain  most  of  the  foregoing  cases.® 
Nevertheless  it  is  a  strange  fact  that  within  the  same 
district,  during  the  height  of  the  breeding-season, 
there  should  be  so  many  males  and  females  always 
ready  to  repair  the  loss  of  a  mated  bird.  Why  do  not 
such  spare  birds  immediately  pair  together?  Have 
we  not  some  reason  to  suspect,  and  the  suspicion  has 
occurred  to  Mr.  Jenner  Weir,  that  inasmuch  as  the 
actt  of  courtship  appears  to  be  with  many  birds  a  pro- 
longed and  tedious  affair,  so  it  occasionally  happens 
that  certain  males  and  females  do  not  succeed  during 
tiie  proper  season,  in  exciting  each  other's  love,  and 
consequently  do  not  pair  ?  This  suspicion  will  appear 
somewhat  less  improbable  after  we  have   seen  what 


'  See  White  (*  Nat.  Hist,  of  Selborne,'  1825,  vol.  i.  p.  140)  on  the 
existeDce,  early  in  the  season,  of  small  coveys  of  male  partridges,  of  which 
fact  I  have  heard  other  instances.  See  Jenner,  on  the  retarded  state 
of  the  generative  organs  in  certain  birds,  in  *  Phil.  Transact.*  1824. 
In  regard  to  birds  living  in  triplets,  I  owe  to  Mr.  Jenner  Weir  the  cases 
of  the  starling  and  parrots,  and  to  Mr.  Fox,  of  partridges ;  on  carrion- 
crows,  see  the  *  Field,*  1868,  p.  415.  On  various  male  birds  singing 
after  the  proper  period,  see  Kev.  L.  Jenyns,  *  Observations  in  Natui-al 
History,'  1846,  p.  87. 

•  The  following  case  has  been  given  (*  The  Times,'  Aug.  6th,  1868) 
by  the  Eev.  F.  O.  Morris,  on  the  authority  of  the  Hon.  and  Rev.  O.  W. 
Forester.  '*  The  gamekeeper  here  found  a  hawk's  nest  this  year,  with 
"  five  young  ones  in  it.  He  took  four  and  killed  them,  but  left  one 
•*  "with  its  wings  clipped  as  a  decoy  to  destroy  the  old  ones  by.  They 
'*were  both  shot  next  day,  in  the  act  of  feeding  the  young  one,  and 
••  the  keeper  thought  it  was  done  with.  The  next  day  he  came  again 
^  and  found  two  other  charitable  hawks,  who  had  come  with  an  adopted 
*•  feeling  to  succour  the  orphan.  These  two  he  killed,  and  then  left 
"the  nest.     On  returning  afterwards  he  found  two  more  charitable 
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strong  antipathies  and  preferences  female  birds  occa- 
sionally evince  towards  particular  males. 

Mental  Qualities  of  Birds,  and  their  taste  for  the 
beaviiful, — Before  we  discuss  any  further  the  question 
whether  the  females  select  the  more  attractive  males 
or  accept  the  first  whom  they  may  encounter,  it  will  be 
advisable  briefly  to  consider  the  mental  powers  of  birds. 
Their  reason  is  generally,  and  perhaps  justly,  ranked 
as  low ;  yet  some  facts  could  be  given  ^  leading  to  an 
opposite  conclusion.  Low  powers  of  reasoning,  how- 
ever, are  compatible,  as  we  see  with  mankind,  with 
strong  affections,  acute  perception,  and  a  taste  for  the 
beautiful ;  and  it  is  with  these  latter  qualities  that  we 
are  here  concerned.  It  has  often  been  said  that  parrots 
become  so  deeply  attached  to  each  other  that  when 
one  dies  the  other  for  a  long  time  pines ;  but  Mr. 
Jenner  Weir  thinks  that  with  most  birds  the  strength 
of  their  affection  has  been  much  exaggerated.  Never- 
theless when  one  of  a  pair  in  a  state  of  nature  has 
been  shot,  the  survivor  has  been  heard  for  days  after- 
wards uttering  a  plaintive  call;  and  Mr.  St.  John 
gives  ^°  various  facts  proving  the  attachment  of  mated 
birds.  Starlings,  however,  as  we  have  seen,  may  be 
consoled  thrice  in  the  same  day  for  the  loss  of  their 
mates.    In  the  Zoological  Gardens  parrots  have  clearly 


"  individuals  on  the  same  errand  of  mercy.  One  of  these  he  killed ; 
"  the  other  he  also  shot,  but  could  not  find.  No  more  came  on  the  like 
"  fruitless  errand/* 

"  For  instance,  Mr.  YarreU  states  (*  Hist.  British  Birds,*  vol.  iii.  1845, 
p.  585)  that  a  gull  was  not  able  to  swallow  a  small  bird  which  had  been 
given  to  it.  The  gull  *^  paused  for  a  moment,  and  then,  as  if  suddenly 
**  recollecting  himself,  ran  off  at  full  speed  to  u  pan  of  water,  shook  the 
"  bird  about  in  it  until  weU  soaked,  and  immediately  gulped  it  down. 
"  Since  that  time  he  invariably  has  had  recourse  to  the  same  expedient 
**  in  similar  cases.** 

»•  'A  Tour  in  Sutherlandshire,*  vol.  i.  1849,  p.  185. 
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recogiiisGf]  their  former  maatera  after  an  interval  of 
some  months.  Pigeons  haye  Buch  excellent  local  me- 
mories that  they  have  been  known  to  return  to  their 
former  homes  after  an  interval  of  nine  montlis,  yet,  as 
I  hear  from  Mr.  Harrison  Weir,  if  a  pair  which  would 
naturally  remain  mated  for  life  be  separated  for  a  few 
weeliB  during  the  winter  and  matched  with  other  birds, 
the  two,  when  brought  together  again,  rarely,  if  ever, 
refiognise  each  other. 

Birds  sometimea  exhibit  benevolent  feelings;  they 
will  feed  the  deserted  young  even  of  distinct  species, 
but  this  perhaps  ought  to  be  considered  as  a  mistaken 
instinct.  They  will  also  feed,  as  shewn  in  an  earlier 
part  of  this  work,  adult  birds  of  tlieir  own  species 
which  have  become  blind.  Mr.  Buxton  gives,  a  curious 
account  of  a  parrot  which  took  care  of  a  i'rost-bitten  and 
crippled  bird  of  a  distinct  species,  cleansed  her  feathers 
and  defended  her  from  the  attacks  of  tlie  other  parrots 
which  roamed  freely  about  his  garden.  It  is  a  still 
more  curious  fact  that  those  birds  apparently  evince 
some  sympathy  for  the  pleasures  of  their  fellows.  When 
a  pair  of  cofkatooa  made  a  nest  in  an  acacia  tree,  "it 
"  was  ridiculous  to  see  the  extravagant  interest  taken 
"in  the  matter  by  the  others  of  the  same  species." 
These  parrots,  also,  evinced  uubounded  curiosity,  and 
clearly  had  "  the  idea  of  property  and  possession."  ^' 

Birds  poaaess  acute  powers  of  observation.  Every 
mated  bird,  of  course,  recognises  its  fellow.  Audubon 
states  that  with  the  mocking-thrushes  of  the  United 
States  (Mimus  polygloUus)  a  certain  number  remain  all 
the  year  round  in  Louisiana,  whilst  the  others  migrate 
to  the  Eastern  States;  these  latter,  on  their  return, 
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are  instantly  recognised,  and  always  attacked,  by  their 
Southern  brethren.  Birds  under  confinement  distin- 
guish different  persons,  as  is  proved  by  the  strong  and 
permanent  antipathy  or  affection  which  they  shew, 
without  any  apparent  cause,  towards  certain  indivi- 
duals. I  have  heard  of  numerous  instances  with  jays, 
partridges,  canaries,  and  especially  bullfinches.  Mr. 
Hussey  has  described  in  how  extraordinary  a  manner 
a  tamed  partridge  recognised  everybody ;  and  its  likes 
and  dislikes  w^ere  very  strong.  This  bird  seemed  "fond 
"  of  gay  colours,  and  no  new  gown  or  cap  could  be  put 
"on  without  catching  his  attention.""  Mr.  Hewitt 
has  carefully  described  the  habits  of  some  ducks  (re- 
cently descended  from  wild  birds),  which,  at  the  ap- 
proach of  a  strange  dog  or  cat,  would  rush  headlong  into 
the  water,  and  exhaust  themselves  in  their  attempts 
to  escape;  but  they  knew  so  well  Mr.  Hewitt's  own 
dogs  and  cats  that  they  would  lie  down  and  bask  in  the 
sun  close  to  them.  They  always  moved  away  from  a 
strange  man,  and  so  they  would  from  the  lady  who 
attended  them,  if  she  made  any  great  change  in  her 
dress.  Audubon  relates  that  he  reared  and  tamed  a 
wild  turkey  which  always  ran  away  from  any  strange 
dog ;  this  bird  escaped  into  the  woods,  and  some  days 
afterwards  Audubon  saw,  as  he  thought,  a  wild  turkey, 
and  made  his  dog  chase  it;  but  to  his  astonishment, 
the  bird  did  not  run  away,  and  the  dog,  when  he  came 
up,  did  not  attack  the  bird,  for  they  mutually  recog- 
nised each  other  as  old  friends. ^^ 

Mr.  Jenner  Weir  is  convinced  that  birds  pay  parti- 
cular attention  to  the  colours  of  other  birds,  sometimes 


«  « The  Zoologist,'  1847-1848,  p.  1602. 

"  Hewitt  on  wild  ducks,  *  Journal  of  Horticulture,*  Jan.  13, 1863,  p. 
39.  Audubon  on  the  wild  turkey,  '  Omith.  Biography,*  vol.  i.  p.  14. 
On  the  mocking  thrush,  ibid.  vol.  i.  p.  110. 
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out  of  jealousy,  and  eometimes  as  a  sign  of  kinship. 
Thus  he  turned  a  reed-buuting  {Emheriza  schcenieiduB), 
which  had  acquired  its  black  liead,  into  his  aviary, 
and  the  new-comer  was  not  noticed  by  any  bird,  except 
hy  a  buUtinch,  which  is  lil^ewise  Llack-headed.  This 
bullfinch  was  a  very  quiet  bird,  and  had  never  before 
quarrelled  with  any  of  its  comrades,  inclnding  another 
reed-bunting,  which  had  not  aa  yet  become  black- 
headed:  but  the  reed-biintiiig  with  a  black  head  was 
BO  unmercifully  treated,  that  it  hud  to  be  removed. 
Mr.  Weir  was  also  obliged  to  turn  out  a  robin,  as  it 
fiercely  attacked  all  birds  with  any  red  in  their  plu- 
mage, but  no  other  kinds;  it  actually  killed  a  red- 
breasted  crossbill,  and  nearly  killed  a  goldfinch.  On 
the  other  hand,  be  has  observed  that  some  birds,  when 
first  introduced  into  his  aviary,  fly  towards  the  species 
which  resemble  them  most  in  colour,  and  settle  by 
their  sides. 

As  male  birds  {lisplay  with  so  mucli  care  their  fine 
plumage  and  other  ornaments  in  the  presence  of  the 
females,  it  is  obviously  probable  that  these  appreciate 
the  beauty  of  their  suitors.  It  is,  however,  difficult  lo 
obtain  direct  evidence  of  their  capacity  to  appreciate 
beauty.  When  birds  gaze  at  themselves  in  a  looking- 
glass  (of  which  many  instancee  have  been  recorded)  vb 
cannot  feel  sure  tbat  it  is  not  from  jealousy  at  a  suj>- 
posed  rival,  though  this  is  not  the  conclusion  of  some 
observers.  In  other  cases  it  is  difficult  to  distinguish 
between  mere  curiosity  and  admiration.  It  is  perhaps 
tlie  former  feeling  which,  as  stated  by  Lord  Lilford,'* 
attracts  the  Ruff  strongly  towards  any  bright  object, 
80  that,  in  the  Ionian  Islands,  it  "  will  dart  down  to  a 
"  bright -coloured  handkerchief,  regardless  of  repeated 
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"  shots."  The  common  lark  is  drawn  down  from  the 
sky,  and  is  caught  in  large  numbers,  by  a  small  mirror 
made  to  move  and  glitter  in  the  sun.  Is  it  admiration 
or  curiosity  which  leads  the  magpie,  raven,  and  some 
other  birds  to  steal  and  secrete  bright  objects,  such  as 
silver  articles  or  jewels  ? 

Mr.  Gould  states  that  certain  humming-birds  deco- 
rate the  outside  of  their  nests,  "  with  the  utmost  taste ; 
**  they  instinctively  fasten  thereon  beautiful  pieces  of 
"  flat  lichen,  the  larger  pieces  in  the  middle,  and  the 
"  smaller  on  the  part  attached  to  the  branch.  Now 
"  and  then  a  pretty  feather  is  intertwined  or  fastened 
"  to  the  outer  sides,  the  stem  being  always  so  placed, 
"  that  the  feather  stands  out  beyond  the  surface."  The 
best  evidence,  however,  of  a  taste  for  the  beautiful  is 
afforded  by  the  three  genera  of  Australian  bower-birds 
already  mentioned.  Their  bowers  (see  fig.  46,  p.  70), 
where  the  sexes  congregate  and  play  strange  antics,  are 
differently  constructed,  but  what  most  concerns  us  is,  that 
they  are  decorated  in  a  different  manner  by  the  several 
species.  The  Satin  bower-bird  collects  gaily-coloured 
articles,  such  as  the  blue  tail-feathers  of  parrakeets, 
bleached  bones  and  shells,  which  it  sticks  between  the 
twigs,  or  arranges  at  the  entrance.  Mr.  Gould  found 
in  one  bower  a  neatly-worked  stone  tomahawk  and  a 
slip  of  blue  cotton,  evidently  procured  from  a  native 
encampment.  These  objects  are  continually  rearranged, 
and  carried  about  by  the  birds  whilst  at  play.  The 
bower  of  the  Spotted  bower-bird  "  is  beautifully  lined 
"  with  tall  grasses,  so  disposed  that  the  heads  nearly 
"  meet,  and  the  decorations  are  very  profuse."  Bound 
stones  are  used  to  keep  the  grass-stems  in  their  proper 
places,  and  to  make  divergent  paths  leading  to  the 
bower.  The  stones  and  shells  are  often  brought  from 
a  great  distance.    The  Eegent  bird,  as  described  by 
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Mr,  Ramsay,  omaTneBts  its  short  bower  with  bleaeht  d 
land-shells  belonging  to  five  or  six  species,  and  with 
"  betriea  of  various  colours,  blue,  red,  and  blact,  which 
"  give  it  when  fresh  a  very  pretty  appearance.  Besides 
"  these  tliere  were  several  newly-picked  leaves  and 
"  yoQDg  ehoots  of  a  pinkish  colour,  the  whole  shewing  a 
"  decided  taate  for  the  beautiful."  Well  may  Mr.  Gould 
say  "  these  highly  decorated  halls  of  assembly  must  be 
"  regarded  as  the  most  wonderful  instances  of  bird-archi- 
"  tecture  yet  discovered ; "  and  the  taste,  aa  we  see,  of 
the  several  species  certaiuly  differs.'' 

Preference  for  pariieuJar  Males  hj  the  Females. — 
Haying  made  these  preliminary  remarks  on  the  discrimi- 
nation and  toste  of  birds,  I  will  give  all  the  facts  known 
to  me,  which  Lear  on  the  preference  shewn  by  the  female 
for  particular  males.  It  is  certain  that  distinct  species  of 
birds  occasionally  pair  in  a  state  of  nature  and  produce 
hybrids.  Many  instances  could  be  given:  thus  Macgil- 
livray  relates  how  a  male  blackbird  and  female  thrash 
*'  foil  in  love  with  each  other,"  and  produced  ofi'spring.'* 
Several  years  ago  eighteen  cases  had  been  recorded  of 
the  occurrence  in  Great  Britain  of  hybrids  between  the 
black  grouse  and  phensant;''  hut  most  of  these  cases 
may  perhaps  be  accounted  for  by  solitary  birds  not 
finding  one  of  their  own  sjiecies  to  pair  with.  With 
other  birds,  as  Mr.  Jenner  M'eir  has  reason  to  believe, 
hybrids  are  sometimes  the  result  of  the  casual  inter- 
coorse  of  birds  building  in  close  proximity.     But  these 


"  On  Uie  omnmented  neats  of  liuinmiDg-birdB,  Gould,  'lotroduc- 
tim  to  Uie  TrocliilidiD,'  ISSl,  p.  19,      Oc   the  bower-birds,  fionld 
'H«iidbo6k  to  tlie  Birds  of  Australia,'  1S65,  vol.  i.  p.  iH-iiii 
Bsiuba;  in  the  '  Itiis,'  1867,  p.  45G. 

"  '  Hist,  of  British  Birds,'  vol.  ii.  p,  B2. 

"  ■  Zoologist,'  1853-1854,  p.  S916. 
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remarks  do  not  apply  to  the  many  recorded  instances  of 
tamed  or  domestic  birds,  belonging  to  distinct  species, 
which  have  become  absolutely  fascinated  with  each 
other,  although  living  with  their  own  species.  Thus 
Waterton^®  states  that  out  of  a  flock  of  twenty-three 
Csmada  geese,  a  female  paired  with  a  solitary  Bernicle 
gander,  although  so  different  in  appearance  and  size ; 
and  they  produced  hybrid  offspring.  A  male  Wigeon 
(Mareca  penelope),  living  with  females  of  the  same 
species,  has  been  known  to  pair  with  a  Pintail  duck, 
Querquedula  acuta,  Lloyd  describes  the  remarkable 
attachment  between  a  shield-drake  (Tadorna  vulpanser) 
and  a  common  duck.  Many  additional  instances  could 
be  given ;  and  the  Kev.  E.  S.  Dixon  remarks  that "  Those 
who  have  kept  many  different  species  of  geese  to- 
gether, well  know  what  unaccountable  attachments 
"  they  are  frequently  forming,  and  that  they  are  quite 
"  as  likely  to  pair  and  rear  young  with  individuals  of  a 
"  race  (species)  apparently  the  most  alien  to  themselves, 
"  as  with  their  own  stock." 

The  Eev.  W.  D.  Fox  informs  me  that  he  possessed  at 
the  same  time  a  pair  of  Cliinese  geese  (Anser  cygnoides\ 
and  a  common  gander  with  three  geese.  The  two  lots 
kept  quite  separate,  until  the  Chinese  gander  seduced 
one  of  the  common  geese  to  live  with  him.  Moreover, 
of  the  young  birds  hatched  from  the  eggs  of  the  common 
geese,  only  four  were  pure,  the  other  eighteen  proving 
hybrids;  so  that  the  Chinese  gander  seems  to  have 
had  prepotent  charms  over  the  common  gander.     I  will 
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"  Waterton,  *  Essays  on  Nat.  Hist.'  2nd  series,  p.  42, 117.  For.  the 
foUowing  statements,  see  on  the  wigeon,  Loudon's  *  Mag.  of  Nat.  Hibt.' 
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give  only  one  other  case ;  Mr.  Hewitt  states  that  a  wild 
duck,  reared  in  captivity,  "after  breeding  a  couple  of 
"  seasons  with  her  own  malhtrd,  at  once  shook  him  off 
"  on  my  placing  a  male  Pintail  on  the  water.  It  was 
"  evidently  a  ease  of  love  at  first  si<^ht,  for  she  swam 
"  about  the  new-comer  caressingly,  tboufjh  he  appeared 
"evidently  alarmed  and  averee  to  her  overtures  of 
"  affection.  From  that  hour  she  forgot  her  old  partner. 
"  Winter  passed  by,  and  the  next  spring  the  Pintail 
"  seemed  to  have  become  a  convert  to  her  blandish- 
"  ments,  for  they  nested  and  produced  seven  or  eight 
"  young  ones." 

What  the  charm  may  have  been  in  these  several 
cases,  beyond  mere  novelty,  we  cannot  even  conjecture. 
Colour,  however,  sometimes  comes  into  play;  for  in 
order  to  raise  hybrids  from  the  siskin  (FringUla  spinus) 
and  the  canary,  it  is  much  the  best  plan,  according  to 
Becliatein,  to  place  birds  of  the  same  tint  together. 
Mr.  Jenner  Weir  turned  a  female  canary  i»to  bis  aviary, 
where  there  were  male  linnets,  goldfinches,  siskins, 
groen-finchea,  chaffinches,  and  other  birds,  in  order  to 
see  which  she  would  choose ;  but  there  never  was  any 
doubt,  and  the  greenfinch  carried  the  day.  They  paired 
and  produced  hybrid  offepring. 

With  the  members  of  the  same  species  the  fact  of  the 
female  preferring  to  pair  with  one  male  ratlier  than 
with  another  is  not  so  likely  to  excite  attention,  as 
when  this  occurs  between  distinct  species.  Such  cases 
can  best  be  observed  with  domesticated  or  confined 
birds ;  but  these  are  often  pampered  by  high  feeding, 
and  sometimes  have  their  instincts  vitiated  to  an  ex- 
treme degree.  Of  this  latter  fact  I  could  give  eiiiEcienl 
proofs  with  pigeons,  and  especially  with  fowls,  but  they 
cannot  be  here  related.  Vitiated  instincts  may  also 
account  for  some  of  the  hybrid  unions  above  refeiTed 
I  2 
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to ;  but  in  many  of  these  eases  the  birds  were  allowed 
to  range  freely  over  large  ponds,  and  there  is  no  reason 
to  suppose  that  they  were  unnaturally  stimulated  by 
high  feeding. 

With  respect  to  birds  in  a  state  of  nature,  the  first 
and  most  obvious  supposition  which  will  occur  to  every- 
one is  that  the  female  at  the  proper  season  accepts  the 
first  male  whom  she  may  encounter;  but  she  has  at 
least  the  opportunity  for  exerting  a  choice,  as  she  is 
almost  invariably  pursued  by  many  males.  Audubon 
— and  we  must  remember  that  he  spent  a  long  life  in 
prowling  about  the  forests  of  the  United  States  and 
observing  the  birds — does  not  doubt  that  the  female 
deliberately  chooses  her  mate ;  thus,  speaking  of  a  wood- 
pecker, he  says  the  hen  is  followed  by  half-a-dozen  gay 
suitors,  who  continue  performing  strange  antics,  **  until 
"  a  marked  preference  is  shewn  for  one."  The  female  of 
the  red-winged  starling  {Agelseus  pJioeniceus)  is  likewise 
pursued  by  several  males,  "  until,  becoming  fatigued, 
"  she  alights,  receives  their  addresses,  and  soon  makes 
*'  a  choice."  He  describes  also  how  several  male  night- 
jars repeatedly  plunge  through  the  air  with  astonish- 
ing rapidity,  suddenly  turning,  and  thus  making  a 
singular  noise ;  "  but  no  sooner  has  the  female  made 
"  her  choice,  than  the  other  males  are  driven  away." 
With  one  of  the  vultures  (Cathartes  aura)  of  the  United 
States,  parties  of  eight  or  ten  or  more  males  and  females 
assemble  on  fallen  logs,  "  exhibiting  the  strongest  desire 
*'  to  please  mutually,"  and  after  many  caresses,  each  male 
leads  off  his  partner  on  the  wing.  Audubon  likewise 
carefully  observed  the  wild  flocks  of  Canada  geese  (Anser 
Canadensis),  and  gives  a  graphic  description  of  their 
love-antics ;  he  says  that  the  birds  which  had  been  pre- 
viously mated  "  renewed  their  courtship  as  early  as  the 
"  month  of  January,  while  the  others  would  be  contend- 


XlV.         PKEFEiiESCE    BY   THE    FEMALE.  117 


"  ing  or  coquetting  for  hours  eTery  day,  imtil  all  » 
"  satisfied  with  the  choice  they  had  made,  after  which, 
"although  they  remained  together,  any  person  could 
"  easily  perceive  that  they  were  carei'ul  to  keep  in  pairs. 
*'  I  have  observed  also  that  the  older  the  birds,  the 
"shorter  were  the  preliminnriea  of  their  courtship. 
"The  bachelors  iind  old  maids,  whether  in  regret,  or 
"  not  caring  to  be  disturbed  by  the  bustle,  quietly 
"  moved  aside  and  lay  down  at  some  distance  from  the 
"  rest,"'^  Many  similar  statements  with  respect  to  other 
birds  could  be  cited  from  this  same  obseiTer. 

Turning  now  to  domesticated  and  confined  birds,  I 
will  commence  by  giving  what  little  I  have  learnt  re- 
specting the  courtship  of  fowls.  I  have  received  long 
letters  on  this  subject  from  Messrs.  Hewitt  and  Teget- 
meier,  and  almost  an  essay  from  the  late  Mr.  Brent. 
It  will  be  admitted  by  every  one  that  these  gentlemen, 
80  well  known  from  their  published  works,  are  careful 
and  expeiionced  obs^Tvers.  Tbey  do  not  believe  that  the 
females  prefer  certain  males  on  account  of  the  beauty  of 
their  plumage;  but  some  allowance  must  be  made  for 
the  artificial  stale  under  which  they  have  long  been 
kept.  Mr.  Tegelmeier  is  convinced  that  a  game-cock, 
though  disfigured  by  being  dubbed  with  his  hackles 
trimmed,  would  be  accepted  as  readily  as  a  male  retain- 
ing all  his  natural  ornaments.  Mr.  Brent,  however, 
admits  that  the  beauty  of  the  male  probably  aids  in 
exciting  the  female ;  and  her  acquiescence  is  necessary. 
Mr.  Hewitt  is  convinced  that  the  union  is  by  no  means 
left  to  mere  chance,  for  the  female  almost  invariably 
prefers  tho  most  vigorous,  defiant,  and  mettlesome  male ; 
less,  as  he  remarks,  "to  attempt 
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"  true  breeding  if  a  game-cock  in  good  health  and  con- 
"  dition  runs  the  locality,  for  almost  every  hen  on  leaving 
"  the  roosting-place  will  resort  to  the  game-cock,  even 
"  though  that  bird  may  not  actually  drive  away  the  male 
**  of  her  own  variety."  Under  ordinary  circumstances  the 
males  and  females  of  the  fowl  seem  to  come  to  a  mutual 
understanding  by  means  of /certain  gestures,  described 
to  me  by  Mr.  Brent.  But  hens  will  often  avoid  the 
officious  attentions  of  young  males.  Old  hens,  and 
hens  of  a  pugnacious  disposition,  as  the  same  writer 
informs  me,  dislike  strange  males,  and  will  not  yield 
until  well  beaten  into  compliance.  Ferguson,  however, 
describes  how  a  quarrelsome  hen  was  subdued  by  the 
gentle  courtship  of  a  Shanghai  cock.^® 

There  is  reason  to  believe  that  pigeons  of  both  sexes 
prefer  pairing  with  birds  of  the  same  breed ;  and  dove- 
cot-pigeons dislike  all  the  highly  improved  breeds.^^  Mr. 
Harrison  Weir  has  lately  heard  from  a  trustworthy 
observer,  who  keeps  blue  pigeons,  that  these  drive 
away  all  other  coloured  varieties,  such  as  white,  red, 
and  yellow ;  and  from  another  observer,  that  a  female 
dun  carrier  could  not  be  matched,  after  repeated  trials, 
with  a  black  male,  but  immediately  paired  with  a  dun. 
Generally  colour  alone  appears  to  have  little  influence 
on  the  pairing  of  pigeons.  Mr.  Tegetmeier,  at  my  re- 
quest, stained  some  of  his  birds  with  magenta,  but  they 
were  not  much  noticed  by  the  others. 

Female  pigeons  occasionally  feel  a  strong  antipathy 
towards  certain  males,  without  any  assignable  cause. 
Thus  MM.  Boitard  and  Corbie,  whose  experience  ex- 
tended over  forty-five  years,  state :  "  Quand  une  femelle 


20  *  Rare  and  Prize  Poultry/  1854,  p.  27. 

21  ♦  The  Variation  of  Animals  and  Plants  under  Domestication/  vol. 
ii.  p.  103. 


PREFEEEMCE    BY    THE    FEMALE.  119 

"  eprouve  de  Taiitipathie  pour  un  male  avec  lequel  on 
"veut  I'accoupler,  malgre  tous  lea  feux  de  ramour, 
"malgre  I'alpiste  et  le  eheiievis  dont  on  la  nourrit 
"  pour  augmeDter  son  ardeur,  maigr^  un  emprisonne- 
"  ment  de  sis  mois  et  m^me  d'un  an,  elJe  refuse  con- 
"  stamment  sea  caresses ;  les  avances  empresseea,  los 
"  agaceries,  lea  toumoiemene,  les  teudres  roueoulemeus, 
"  rieo  oe  pent  lui  plaire  ni  I'emouvoir ;  gouflee,  bou- 
"  deuse,  blottie  dans  un  coin  de  aa  prison,  elle  n'en  sort 
"  que  pour  boire  et  manger,  ou  pour  repoiisser  avec  une 
"  espeoe  de  rage  des  caresses  devenues  trop  pressantes."  *' 
On  the  other  haml,  Mr.  HarriHou  Weir  lias  himself 
observed,  and  has  beard  from  se\eral  breeders,  that  a 
female  [ligeon  will  oceasiunally  take  a  strong  fancy  lor 
a  particular  male,  and  will  desert  her  own  male  for 
him.  Some  females,  according  to  another  experienced 
observer,  liiedel,^^  are  of  a  profligate  disposition,  and 
prefer  almost  any  etraiif^er  to  their  own  mate.  Some 
amorous  males,  called  by  oar  English  fanciers  "gay 
birds,"  are  so  successful  in  tlieir  gallantries,  that,  as 
Mr.  H,  Weir  informs  me,  they  must  T»e  shut  up,  ou 
account  of  the  mischief  which  they  cause. 

Wild  turkeys  in  the  United  States,  accoi'ding  to 
Audubon,  "  sometimes  pay  their  addresses  to  the  domes- 
"  ticated  females,  and  are  generally  received  by  tbem 
"  with  great  pleasure."  So  that  thesu  females  apparently 
prefer  the  wild  to  their  own  males.^* 

Here  is  a  more  curious  case.  Sir  K.  fleron  during 
many  years  kept  an  account  of  the  habits  of  the  pea- 
fowl, which  he  bred  iu  large  numbers.     He  states  that 


'^  Boitnrd  rind  Corbiii,  ■  Les  Pinenns,'  1324,  p.  12,  Pmaper  Lucub 
f  Tnite  de  rHe're'ci.  Nat,'  torn.  ii.  1850,  p.  2l)aj  haa  liimsdl'  obseiTCd 
nearlv  tiimiLir  tiiolB  with  pigerma, 

»  <Sm  Tnabenzacht,'  1S24,  a.  HG. 

^  •  Ornithological  Biography,'  vol,  i.  p.  13. 
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"the  hens  have  frequently  great  preference  to  a  par- 
"  ticular  peacock.  They  were  all  so  fond  of  an  old  pied 
"cock,  that  one  year,  when  he  was  confined  though 
"still  in  view,  they  were  constantly  assembled  close 
"  to  the  trellice-walls  of  his  prison,  and  would  not  suffer 
"  a  japanned  peacock  to  touch  them.  On  his  being  let 
"  out  in  the  autumn,  the  oldest  of  the  hens  instantly 
"courted  him,  and  was  successful  in  her  courtship. 
"  The  next  year  he  was  shut  up  in  a  stable,  and  then 
"  the  hens  all  courted  his  rival."  ^*  This  rival  was  a 
japanned  or  black-winged  peacock,  which  to  our  eyes 
is  a  more  beautiful  bird  than  the  common  kind. 

Lichtenstein,  who  was  a  good  observer  and  had 
excellent  opportunities  of  observation  at  the  Cape  of 
Good  Hope,  assured  Rudolphi  that  the  female  widow- 
bird  (Chera  progne)  disowns  the  male,  when  robbed  of 
the  long  tail-feathers  with  which  he  is  ornamented 
during  the  breeding-season.  I  presume  that  this  ob- 
servation must  have  been  made  on  birds  under  con- 
finement.^^ Here  is  another  striking  case ;  Dr.  Jaeger,^' 
director  of  the  Zoological  Gardens  of  Vienna,  states 
that  a  male  silver-pheasant,  who  had  been  triumphant 
over  the  other  males  and  was  the  accepted  lover  of  the 
females,  had  his  ornamental  plumage  spoiled.  He 
was  then  immediately  superseded  by  a  rival,  who  got 
the  upper  hand  and  afterwards  led  the  flock. 

Not  only  does  the  female  exert  a  choice,  but  in  some 
few  cases  she  courts  the  male,  or  even  fights  for  his 
possession.    Sir  R.  Heron  states  that  with  peafowl,  the 


25  *Proc.  Zool.  Soo.*  1835,  p.  54.  The  japanned  peacock  is  con- 
sidered by  Mr.  Sclater  as  a  distinct  species,  and  has  been  named 
Pavo  nigripennts. 

28  Rudolphi.  *Beytrage  zur  Anthropologic/  1812,  s.  184. 

2'  *Die  Darwin'sche  Theorie,  und  ibre  Stellung  zu  Moral  und 
Religion,*  1869,  s.  59. 
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firet  advances  are  always  made  by  tlie  female ;  some- 
tbiiig  of  the  same  kind  takes  place,  according  to 
Audubfm,  with  the  older  females  of  Ihe  wild  turkey. 
Witli  the  capercailzie,  the  femal(?a  flit  round  the  male, 
whilst  he  19  parading  at  one  of  the  places  of  assemblage, 
and  solicit  his  atteniion."*  We  have  seen  that  a  tame 
wild-duck  seduced  after  a  long  courtship  an  unwilling 
Pintail  drake.  Mr-  Eartlett  believes  that  the  Lopho- 
phorus,  like  many  other  gallinaceous  birds,  is  naturally 
polygamous,  but  two  females  cannot  be  placed  in  the 
same  CHge  with  a  male,  as  they  fight  so  much  together. 
The  following  instance  of  rivalry  is  more  sui'prising  as 
it  relates  to  bullfinches,  which  usually  pair  for  life. 
Mr.  Jenner  Weir  inti-oduced  a  dull-coloured  and  ugly 
female  into  his  aviary,  and  she  immediately  attacked 
another  mated  female  so  unmercifully  that  the  latter 
had  to  be  separated.  The  new  female  did  all  the  court- 
ship, and  was  at  last  succesafiil,  for  she  paired  with  the 
male  ;  but  after  a  time  she  met  with  a  just  reti-ibution, 
for,  ceasing  to  be  pugnacious,  Jlr.  Weir  rephiced  the 
old  female,  and  the  male  then  deserted  his  new  and 
returned  to  his  old  love. 

In  all  ordinary  cases  the  male  is  so  eager  that  he  will 
accept  any  female,  and  does  not,  as  far  as  we  can  judge, 
prefer  one  to  the  other ;  but  exceptions  to  this  rule,  as 
we  shall  hereafter  see,  apparently  occur  in  some  few 
groups.  With  domesticated  birds,  I  have  heard  of  only 
one  ease  in  which  the  males  shew  any  preference  for 
particular  i'emales,  namely,  tliat  of  the  domestic  cock, 
who,  according  to  tbe  high  authority  of  Mr.  Hewitt, 
prefers  the  younger  to  the  older  bens.     On  the  other 

"  In  resar'l  to  peafowl,  bpo  Sir  R.  Heron, '  Proc.  Zoolog.  Soc.'  1835, 
p,  54,  and  the  Kev.  E.  6.  Dixon,  '  Oiiiamentitl  PouHry,"  IBiS,  p.  8, 
For  the  tnlkey,  Audubon,  ibid.  p.  4.  For  tbe  capercailzie,  liofd, 
'  Gwue  Birds  of  Sweden,'  18ti7,  p.  23, 
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hand,  in  effecting  hybrid  unions  between  the  male 
pheasant  and  common  hens,  Mr.  Hewitt  is  convinced 
that  the  pheasant  invariably  prefers  the  older  birds. 
He  does  not  appear  to  be  in  the  least  influenced  by 
their  colour,  but  "is  most  "capricious  in  his  attach- 
ments." ^*  From  some  inexplicable  cause  he  shews  the 
most  determined  aversion  to  certain  hens,  which  no 
care  on  the  part  of  the  breeder  can  overcome.  Some 
hens,  as  Mr.  Hewitt  informs  me,  are  quite  unattractive 
even  to  the  males  of  their  own  species,  so  that  they 
may  be  kept  with  several  cocks  during  a  whole  sea- 
son, and  not  one  egg  out  of  forty  or  fifty  will  prove 
fertile.  On  the  other  hand  with  the  Long-tailed  duck 
{Harelda  glacialis),  "  it  has  been  remarked,"  says 
M.  Ekstrom,  "that  certain  females  are  much  more 
*•'  courted  than  the  rest.  Frequently,  indeed,  one  sees 
"an  individual  surrounded  by  six  or  eight  amorous 
"  males."  Whether  this  statement  is  credible,  I  know 
not;  but  the  native  sportsmen  shoot  these  females  in 
order  to  stuff  them  as  decoys.^" 

With  respect  to  female  birds  feeling  a  preference  for 
particular  males,  we  must  bear  in  mind  that  we  can 
judge  of  choice  being  exerted,  only  by  placing  our- 
selves in  imagination  in  the  same  position.  If  an 
inhabitant  of  another  planet  were  to  behold  a  number 
of  young  rustics  at  a  fair,  courting  and  quarrelling 
over  a  pretty  girl,  like  birds  at  one  of  their  places  of 
assemblage,  he  would  be  able  to  infer  that  she  had  the 
power  of  choice  only  by  observing  the  eagerness  of  the 
wooers  to  please  her,  and  to  display  their  finery.  Now 
with  birds,  the  evidence  stands  thus ;  they  have  acute 
powers  of  observation,  and  they  seem  to  have   some 


28  Mr.  Hewitt,  quoted  in  <  Tegetmeier*8  Poultry  Book/  1866,  p.  165. 
30  Quoted  in  Lloyd's  *  Game  Birds  of  Sweden/  p.  345. 
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taste  for  the  beautiful  both  in  colour  and  aonnd.  It 
18  certain  that  the  females  occasionally  exhibit,  from 
untnown  causes,  the  etrongest  antipathies  and  prefer- 
ences for  particular  males.  When  the  sexes  differ  in 
colour  or  in  other  ornaments,  the  males  with  rare  ex- 
ceptions are  the  most  highly  decorated,  either  perma- 
nently or  temporarily  during  the  breeding-season.  They 
sedulously  display  their  various  ornaments,  exert  their 
voices,  and  perform  strange  antics  in  the  presence  of  the 
females.  Even  well-armed  males,  who,  it  might  have 
been  thought,  would  have  altogether  depended  for 
success  on  the  law  of  battle,  are  in  most  caaoa  hif^hly 
ornamented;  and  their  ornaments  have  been  acquired 
at  the  expense  of  some  loss  of  power.  In  other  eases 
ornaments  have  been  acquired,  at  the  cost  of  increased 
risk  from  birds  and  beasts  of  prey.  With  various  spe- 
cies many  individuals  of  both  sexes  congregate  at  the 
same  spot,  and  their  courtship  is  a  prolonged  affair. 
There  is  even  reason  to  suspect  that  the  males  and 
females  within  the  same  district  do  not  always  succeed 
in  pleasing  eacli  other  and  pairing. 

What  then  are  we  to  conclude  from  these  facts  and 
considerations?  Does  the  male  parude  his  charms  with 
BO  much  pomp  and  rivalry  for  uo  purpose?  Are  we  not 
justilied  in  believing  that  the  female  inserts  a  choice, 
and  that  she  receives  the  addresses  of  the  male  who 
I)leases  her  most?  It  is  not  probable  that  she  con- 
sciously deliberates;  but  she  is  most  excited  or  at- 
tracted by  the  most  beautiful,  or  melodious,  or  gal- 
lant males.  Nor  need  it  be  supposed  that  the  female 
sturlies  each  stripe  or  sjxtt  of  colour;  that  the  peahen, 
for  instance,  admires  each  detail  in  the  gorgeous  train  of 
the  peacock — she  is  probably  struck  only  by  the  general 
effect.  Nevertheless  after  hearing  how  carefully  the 
male   Argus    pheasant   displays    his   elegant   primary 
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wing-feathers,  and  erects  his  oeellated  plumes  in  the 
right  position  for  their  full  effect ;  or  again,  how  the 
male  goldfinch  alternately  displays  his  gold-bespangled 
wings,  we  ought  not  to  feel  too  sure  that  the  female 
does  not  attend  to  each  detail  of  beauty.  We  can 
judge,  as  already  remarked,  of  choice  being  exerted, 
only  from  the  analogy  of  our  own  minds ;  and  the 
mental  powers  of  birds,  if  reason  be  excluded,  do  not 
fundamentally  differ  from  ours.  From  these  various 
considerations  we  may  conclude  that  the  pairing  of 
birds  is  not  left  to  chance  ;  but  that  those  males,  which 
are  best  able  by  their  various  charms  to  please  or  excite 
the  female,  are  under  ordinary  circumstances  accepted. 
K  this  be  admitted,  there  is  not  much  difficulty  in 
understanding  how  male  birds  have  gradually  acquired 
their  ornamental  characters.  All  animals  present  indi- 
vidual diJBferences,  and  as  man  can  modify  his  domesti- 
cated birds  by  selecting  the  individuals  which  appear 
to  him  the  most  beautiful,  so  the  habitual  or  even  occa- 
sional preference  by  the  female  of  the  more  attractive 
males  would  almost  certainly  lead  to  their  modification ; 
and  such  modifications  might  in  the  course  of  time  be 
augmented  to  almost  any  extent,  compatible  with  the 
existence  of  the  species. 

Variability  of  Birds,  and  especially  of  their  secondary 
Sexual  Characters. — Variability  and  inheritance  are  the 
foundations  for  the  work  of  selection.  That  domesti- 
cated birds  have  varied  greatly,  their  variations  being 
inherited,  is  certain.  That  birds  in  a  state  of  nature 
present  individual  differences  is  admitted  by  every 
one ;  and  that  they  have  sometimes  been  modified  into 
distinct  races,  is  generally  admitted.^^     Variations  are 


*i  According  to  Dr.  Blasius  (*  Ibis,'  vol.  ii.  1860,  p.  297),  there  are 
425  indubitable  species  of  birds  which  breed  in  Europe,  besides  60 
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of  two  Idnds,  which  inaeBsibly  graduate  into  each  other, 
namely,  slight  differences  between  all  the  members  of 
the  same  species,  and  more  stroDgly-marked  deviations 
which  occur  only  occasionally.  Tiiese  latter  are  rare 
with  birds  in  a  state  of  nature,  and  it  is  very  doubtful 
whether  they  have  often  been  preserved  through  splec- 
tion,  and  then  transmitted  to  succeeding  generations.^* 
Nevertheless)  it  may  be  worth  while  to  give  tlie  few 
cases  relating  chiefly  to  ccilour  (simple  albinism  and 
melanism  being  exi.-iuded),  which  I  have  been  able  to 
collect. 

Mr.  Gfould  is  well  known  rarely  to  admit  the  existence 
of  varieties,  for  he  eaEeenis  very  slight  differences  as 
specific ;  now  he  states^'  that  near  Bogota  certain  hum- 
ming-birds belonging  to  the  genns  Cynanthus  are 
divided  into  two  or  tlu'ee  races  or  varieties,  which  differ 
from  each  other  in  the  colouring  of  the  tail, — "some 
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fiinns,  whicli  nre  freijnently  regarded  as  distinc-t  spptipa.  Of  tho  latter, 
Blaaiua  thinka  thdt  only  ten  are  really  dunbtful,  and  thfit  Ihe  other  fifty 
ought  to  be  itnitiid  irith  the'r  ncftrest  allies  ;  but  this  shews  tbat  there 
muht  be  a  conuiderable  omount  of  variation  with  some  of  mir  Earoper.n 
birils.  It  is  bIuo  an  unsettled  point  with  iiaturalisla,  whether  several 
Nottb  American  binls  onglit  to  ba  ranked  as  specifically  distinct  from 
the  corresponding  European  spetics. 

"  •  Origin  of  Species,'  lifth  edit.  1S6D,  p.  I04.  I  hiid  always  per- 
ceived,  that  rare  and  Blrongly-marlied  deviations  of  strunture,  deserving 
to  be  called  monstrosities,  could  scldnm  bo  preserved  through  natarul 
sddction,  and  Chat  the  pie^i  rviitioa  of  even  higiily-beneficial  mriations 
would  depend  lu  a  certain  extent  on  chance.  I  had  also  fully  appre- 
ciated the  iiiiportaiice  of  mi^re  individual  differences,  and  this  led  me 
to  inBiat  80  strongly  on  the  importance  of  thi.t  unconscioas  form  of 
Bsleotioit  by  mEm,  which  foUuwa  Irom  the  preservation  of  the  most 
valued  iodividuals  of  each  breed,  without  any  intenlion  on  his  part  to 
modify  the  c'  aracters  of  the  breed.  Bat  until  I  read  an  able  article  in 
the  'NoMli  Brilirfl.  Review'  CSIarch,  1867,  p.  289,  et  teij.%  nhith  has 
been  of  more  use  to  me  than  iiiiy  other  Review,  I  did  not  see  how 
great  the  nhanoca  were  ncaicst  the  prtservation  of  variations,  whether 
al^t  or  strongly  proni'uneeil,  occmring  only  in  single  individuals, 
~  '  Intioduot.  to  the  Troohilidra,'  p.  102, 
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"having  the  whole  of  the  featliera  blue,  while  others 
"  have  the  eight  central  ones  tipped  witli  heatitiful 
"green."  It  does  not  appear  that  intemiediate  gra- 
dations have  been  observed  in  this  or  tiie  foUowiup 
cases.  lu  the  males  alone  of  one  of  the  Australian 
parrakeets  "  the  thighs  in  some  are  scarlet,  in  others 
"  grasB-green."  In  another  parralteet  of  the  same 
country  "some  individuals  liave  the  band  across  tlie 
"wing-coverts  bright-yellow,  while  in  others  the  same 
"part  is  tinged  with  red.""  In  the  United  States 
some  few  of  the  males  of  the  Scarlet  Tanager  (Tanaffra 
ruhra)  have  "a  beautiful  transverse  band  of  glowing 
"  red  on  the  smaller  wing-coverls  ; "  ^*  but  this  variation 
seems  to  be  somewhat  rare,  so  that  its  preservation 
through  sexual  selection  would  follow  only  under 
unusually  favourable  circumstances.  In  Bengal  the 
Honey  buzzard  {PerntB  cristata)  has  either  a  small 
rudimental  crest  on  its  head,  or  none  at  all ;  so  slight  a 
difference  however  would  not  have  been  worth  notice, 
had  not  this  same  Bpecies  possessed  in  Southern  India 
"a  well-marked  occipital  crest  formed  of  several  gra- 
"  duated  feathers/'  ^^ 

The  following  case  is  in  some  respects  more  interestr 
ing.  A  pied  variety  of  the  raven,  with  tlie  head,  breast, 
abdomen,  and  parts  of  the  wings  and  tad-feathers  white, 
is  confined  to  the  Feroe  Islands.  It  is  not  very  rare 
there,  for  Grabs  saw  during  his  visit  from  eight  to 
ten  living  specimens.  Although  the  characters  of  this 
variety  are  not  quite  constant,  yet  it  has  been  named 
by  several  distinguished  ornithologists  as  a  distinct 
species.     The  fact  of  the  pied  birds  being  pursued  and 

M  Goulil, '  Uandbixik  of  Birds  of  AustraliiL,'  ml  ii.  p.  S2  and  68. 
»  Audubon,  •  Omitlioli^,  Biography,'  1838.  vtil.  iv.  p.  S89. 
■"  Jenion,  •  Birds  of  ladis,'  vol.  i.  p.  108 :  and  Mr.  Blyth,  in  ■  Land 
sod  Watei,'  1S68,  p.  381. 
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persecuted  with  much  clamour  by  the  other  ravens  of 
the  island  was  the  chief  cause  which  led  Briiunich  to 
conclude  tbat  it  was  specifically  distinct;  but  this  is 
now  known  to  be  an  error,^' 

In  various  parts  of  the  northern  seas  a  remarkable 
variety  of  the  common  Guillemot  (Vrta  iroile)  is  found; 
and  in  Feroe,  one  out  of  every  five,  birds,  according  to 
Graba's  estimation,  consists  of  this  variety.  It  is  cha- 
racterised^' by  a  pure  white  ring  round  the  eye,  with 
a  curved  narrow  wliite  line,  an  inch  and  a  half  in 
length,  extending  back  from  tte  ring.  This  conspicu- 
ous character  has  caused  the  bird  to  be  ranked  by 
several  ornithologists  as  a  distinct  species  under  the 
name  of  JJ,  lacrymans,  but  it  is  now  known  to  be  merely 
a  variety.  It  often  pairs  with  tbe  common  kind,  yet 
intermediate  gradations  have  never  been  seen ;  nor  is 
this  surprising,  for  variations  which  appear  suddenly 
are  often,  as  I  have  elsewhere  ehewn,^'  transmitted 
either  unaltered  or  not  at  all.  We  thus  see  tliat  two 
distinct  forms  of  the  same  species  may  co-exist  in  the 
same  district,  and  we  cannot  doubt  that  if  tbe  one  had 
possessed  any  great  advantage  over  the  other,  it  would 
soon  have  been  multiplied  to  the  exclusion  of  the  latter. 
If,  for  instance,  the  male  pied  ravens,  instead  of  being 
persecuted  and  driven  ai\ay  by  their  comrades,  had 
been  highly  attractive,  like  the  pied  peacock  before 
mentioned,  to  tlie  common  b!ac  k  females,  their  numbers 
would  liave  rapidly  increased.  And  this  would  have 
been  a  case  of  sesual  selection. 
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With  respect  to  the  slight  individual  differences  which 
are  common,  in  a  greater  or  less  degree,  to  all  the 
members  of  the  same  species,  we  have  every  reason 
to  believe  that  they  are  by  far  the  most  important 
for  the  work  of  selection.  Secondary  sexual  characters 
are  eminently  liable  to  vary,  both  with  animals  in  a 
state  of  nature  and  under  domestication.*®  There  is 
also  reason  to  believe,  as  we  have  seen  in  our  eighth 
chapter,  that  variations  are  more  apt  to  occur  in  the 
male  than  in  the  female  sex.  All  these  contingencies 
are  highly  favourable  for  sexual  selection.  Whether 
characters  thus  acquired  are  transmitted  to  one  sex 
or  to  both  sexes,  depends  exclusively  in  most  cases, 
as  I  hope  to  shew  in  the  following  chapter,  on  the 
form  of  inheritance  which  prevails  in  the  groups  in 
question. 

It  is  sometimes  diflBcult  to  form  any  opinion  whether 
certain  slight  differences  between  the  sexes  of  birds 
are  simply  the  result  of  variability  with  sexually- 
limited  inheritance,  without  the  aid  of  sexual  selection, 
or  whether  they  have  been  augmented  through  this 
latter  process.  I  do  not  here  refer  to  the  innumerable 
instances  in  which  the  male  displays  si)lendid  colours 
or  other  ornaments,  of  which  the  female  partakes  only 
to  a  slight  degree ;  for  these  cases  are  almost  certainly 
due  to  characters  primarily  acquired  by  the  male, 
having  been  transferred,  in  a  greater  or  less  degree,  to 
the  female.  But  what  are  we  to  conclude  with  respect 
to  certain  birds  in  which,  for  instance,  the  eyes  differ 
slightly  in  colour  in  the  two  sexes  ?  *^  In  some  cases 
the  eyes  differ  conspicuously;   thus  with  the  storks 


<®  On  these  points  see  also  *  Variation  of  Animals  and  Plants  under 
Domestication/  vol.  i.  p.  253 ;  vol.  ii.  p.  73,  75. 

^1  See,  for  instance,  on  the  irides  of  a  Podica  and  Gallicrex  in  *  Ibis/ 
vol.  ii.  1860,  p.  206 ;  and  vol.  v.  1863,  p.  426. 
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of  the  genus  X&norliyneliua  tliose  of  ihe  male  aie 
blackish -hazel,  whilst  thuse  of  the  females  are  gam- 
boge-yellow; with  many  hombills.  (Buceroa),  as  I  hear 
from  Mr,  Blyth,*^  the  males  haye  intense  crimson,  and 
tlie  females  white  eyes.  In  thu  Buceros  hi'cornis,  the 
hind  margin  of  the  casque  and  a  stripe  on  the  crest  of 
the  beak  are  black  in  the  male,  but  not  so  in  the  female. 
Are  we  to  suppoae  that  tliese  black  marks  and  the 
crimson  colour  of  the  eyea  have  been  presi.'rved  or  aug- 
mented through  sexual  selection  in  the  males?  This 
is  very  donbtful ;  for  Mr.  Bartlett  shewed  me  in  the 
Zoological  Gardens  that  the  inside  of  the  mouth  of  this 
Buceros  is  black  in  the  male  and  flesh-colonred  in  the 
femalej  and  their  external  appearance  or  beauty  would 
not  be  thus  affected.  I  observed  in  Chiii*^  that  the 
iris  in  the  condor,  when  about  a  year  old,  is  dark-brown, 
but  changes  at  maturity  into  yellowish-brown  in  the 
male,  and  into  bright  red  in  the  female.  The  male 
has  also  a  small,  longitudinal,  leaden-coloured,  fleshy 
ci-est  or  comb.  With  many  gallinaceous  birda  the 
comb  is  highly  ornamental,  and  assumes  vivid  colours 
during  the  act  of  courtship;  but  what  are  we  to  think 
of  the  dull-colonred  comb  of  the  condor,  which  does 
not  appear  to  us  in  the  least  ornamental?  The  same 
question  may  be  asked  in  regard  to  various  other 
characters,  such  as  the  knob  ou  the  base  of  the  beak  of 
the  Chinese  goose  (Anser  cygtioides),  which  is  much 
larger  in  the  male  than  iu  tlie  female.  Ko  certain 
answer  can  be  given  to  these  questions ;  but  we  ought 
to  be  cautious  in  assuming  that  knobs  and  various 
fleshy  appendages  cannot  be  attractive  to  the  female, 
when  we   remember  that  with    savage   races  of  man 


**  Bee  nbo  Jerdou,  '  Birda  of  ludid,'  toI.  i.  p.  243.245. 
"  'Zoology  of  thbVojageotH.M.S.Bua,i;k-,'  1811,  p.  S. 
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various  hideous  deformities— ^Ov^p  sears  on  the  face 
with  the  flesh  raiseii  into  protuberances,  the  septum 
of  the  nose  pierced  by  sticks  or  bones,  holes  in  the  ears 
and  lips  stretcheii  widely  open — are  all  admired  as 
ornamental. 

Whether  or  not  unimportant  differences  between  the 
sexes,  such  as  those  just  specified,  have  been  preserved 
through  sexual  selection,  these  differences,  as  well  as 
all  others,  must  primarily  depend  on  the  laws  of  varia- 
tion. On  the  principle  of  correlated  development,  the 
plumage  often  varies  on  different  ptirts  of  the  body,  or 
over  the  whole  bodv,  in  the  same  manner.  We  see 
this  well  illustrated  in  certain  breeds  of  the  fowl.  In 
all  the  breeds  the  feathers  on  the  neck  and  loins  of 
the  males  are  elongated,  and  are  called  hackles;  now 
when  tK)th  sexes  acquire  a  top-knot,  wliich  is  a  new 
chfitracter  in  the  genus,  the  feathers  on  the  head  of  the 
male  become  hackle-shaped,  evidently  on  the  principle 
of  correlation ;  whilst  those  on  the  head  of  the  female 
are  of  the  ordinary  shape.  The  colour  also  of  the 
hackles  forming  the  top-knot  of  the  male,  is  often  cor- 
related with  that  of  the  hackles  on  the  neck  and  loins, 
as  may  be  seen  by  comparing  these  feathers  in  the 
Golden  and  Silver-spangled  Polish,  the  Houdans,  and 
Creve-coeur  breeds.  In  some  natural  species  we  may 
observe  exactlv  the  same  correlation  in  the  colours  of 
these  same  feathers,  as  in  the  males  of  the  splendid 
Golden  and  Amherst  pheasants. 

The  structure  of  each  individual  feather  generally 
causes  any  change  in  its  colouring  to  be  symmetrical ; 
we  see  this  in  the  various  laced,  spangled,  and  pen- 
cilled breeds  of  the  fowl ;  and  on  the  principle  of 
correlation  the  feathers  over  the  whole  body  are  often 
modified  in  the  same  mauner.  We  are  thus  enabled 
without  much  trouble  to  rear  breeds  with  their  plum- 
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nge  marked  and  coloured  almost  as  symmelrically 
as  in  natural  species.  In  laced  and  spangled  fowls 
the  coloured  margins  of  the  feathers  are  abruptly 
defined;  but  in  a  mongrel  raised  by  me  finm  a  black 
Spanish  eor-k  glossed  with  green  and  a  white  game 
hen,  all  tlie  feathers  were   greenish- black,  excepting 

■tuwards  their  extremities,  which  were  yellowish-white; 
but  between  the  white  extremities  and  the  black 
bases,  there  was  on  each  feather  a  symmetrical,  curved 
zone  of  dark-brown.  In  some  instances  the  shaft  of 
the  feather  determines  the  distribution  of  the  tints; 
thus  with  the  body-feathers  of  a  mongrel  from  the 
same  black  Spanish  cock  and  a  silver-spangled  Polish 
lieu,  the  shaft,  together  witJi  a  narrow  space  on  each 
side,  was  greenish-black,  and  this  was  surrounded  by 
a  regular  zone  of  dark-brown,  edged  with  brownish- 
white.  In  these  cases  we  see  feathers  becoming  sym- 
metrically shaded,  like  those  which  give  so  much 
elegance  to  the  plumage  of  many  uatui'al  species.  I 
have  also  noticed  a  variety  of  the  common  pigeon 
with  the  wiug-bai-s  symmetrically  zoned  with  three 
bright  shades,  instead  of  being  simply  black  on  a  slaty- 
blue  ground,  as  in  the  parent-species. 

In  many  large  groups  of  birds  it  may  be  observed 
that  the  plumage  is  differently  coloured  in  each  species, 

'  yet  that  certain  spots,  marks,  or  stiipes,  though  like- 

■  wise  differently  coloured,  are  retained  by  all  the  species. 
Analogous  cases  occur  with  the  breeds  of  the  pigeon, 
which  usually  retain  tbe  two  wing-bars,  though  they 
may  be  coloured  red,  yellow,  white,  black,  or  blue,  the 
rest  of  the  plumage  being  of  some  wholly  different  tint. 

'  Here  is  a  more  cm'ious  ease,  in  which  certain  marks 
are  retaiued,  though  coloured  in  almost  an  exactly 
reversed  manner  to  what  is  natural;  the  aboriijimil 
pigeon  has  a  blue  tail,  ivith  the  terminal  halves  of  the 
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outer  webs  of  the  two  outer  tail-feathers  white ;  now 
there  is  a  sub-variety  having  a  white  instead  of  a  blue 
tail,  with  precisely  that  small  part  black  which  is  white 
in  the  parent-species.** 

Formation  and  variability  of  the  Ocelli  or  eye-like 
Spots  on  the  Plumage  of  Birds. — -As  no  ornaments  are 
more  beautil'ul  than  the  ocelli  on  the  feathers  of  various 
birds,  on  the  hairy  coats  of  some  mammals,  on  the 
scales  of  reptiles  and  fishes,  on  the  skin  of  amphibians, 
on  the  wings  of  many  Lepidoptera  and  other  insects, 
they  deserve  to  be  especially  noticed.  An  ocellus  con- 
sists of  a  spot  within  a  ring  of  another  colour,  like  the 
pupil  within  the  iris,  but  the  central  spot  is  often  sur- 
rounded by  additional  concentric  zones.  The  ocelli  on 
the  tail-coverts  of  the  peacock  oflfer  a  familiar  example, 
as  well  as  those  on  the  wings  of  the  peacock-butterfly 
(Vanessa).  Mr.  Trimen  has  given  me  a  description  of 
a  S.  African  moth  {Gynanisa  Isis),  allied  to  our  Emperor 
moth,  in  which  a  magnificent  ocellus  occupies  nearly  the 
whole  surface  of  each  hinder  wing ;  it  consists  of  a  black 
centre,  including  a  semi-transparent  crescent-shaped 
mark,  surrounded  by  successive  ochre-yellow,  black, 
ochre-yellow,  pink,  white,  pink,  brown,  and  whitish  zones. 
Although  we  do  not  know  the  steps  by  which  these 
wonderfully-beautiful  and  complex  ornaments  have  been 
developed,  the  process  at  least  with  insects  has  probably 
been  a  simple  one ;  for,  as  Mr.  Trimen  writes  to  me, 
"no  characters  of  mere  marking  or  coloration  are  so 
"unstable  in  the  Lepidoptera  as  the  ocelli,  both  in 
"  number  and  size."  Mr.  Wallace,  who  first  called  my 
attention  to  this  subject,  shewed  me  a  series  of  speci- 
mens of  our  common  meadow-brown  butterfly  (JEKp- 


**  Bechstein,  *  Natnrgeschichte  Deutschlands/  B.  iv.  1795,  s.  31,  on 
a  sub-variety  of  the  Monck  pigeon. 


pareJiia  Janira)  exhibiting  iiuuieroua  gradations  from 
u  simple  minute  black  spot  to  an  elegantly-shaded 
ocellus.  In  a  S.  Alriciin  butterfly  (Cyllo  Leda,  Linn.) 
belonging  to  the  same  family,  the  ocelli  are  even  still 
more  variable.  In  some  specimens  (A,  fig.  52}  large 
spaces  on  the  upper  surface  of  the  wings  are  coloured 
black,  and  include  irregular  white  marks ;  and  from 
this  state  a  complete  gradation  can  be  traced  into  a 


tolerably  perfect  (A')  ocellus,  and  this  results  from  the 
contraction  of  the  irregular  blotches  of  colour.  In 
another  series  of  specimens  a  gradation  can  be  followed 
from  excessively  minute  white  dots,  surrounded  by  a 
scarcely  yisible  black  line  (B),  into  perfectly  symme- 
trical and  large  ocelli  (B').*'     In  cases  like  these,  the 


•'  Tills  wxxlcut  h»8  been  eugrnveci  from  a  beautiful  drawing,  most 
kindly  wiidt  for  me  by  Mr.  Trimen ;  Bee  also  lila  Jespription  of  tbe 
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development  of  a  perfect  ocellus  does  not  require  a 
long  course  of  variation  and  selection. 

With  birds  and  many  other  animals  it  seems,  from 
the  comparison  of  allied  species,  to  follow,  that  cir- 
cular spots  are  often  generated  by  the  breaking  up 
and  contraction  of  stripes.  In  the  Tragopan  pheasant 
faint  white  lines  in  the  female  represent  the  beautiful 
white  spots  in  the  male ;  *^  and  something  of  the 
same  kind  may  be  observed  in  the  two  sexes  of  the 
Argus  pheasant.  However  this  may  be,  appearances 
strongly  favour  the  belief  that,  on  the  one  hand,  a  dark 
spot  is  often  formed  by  the  colouring-matter  being 
drawn  towards  a  central  point  from  a  surrounding 
zone,  which  is  thus  rendered  lighter.  And,  on  the  other 
hand,  that  a  white  spot  is  often  formed  by  the  colour 
being  driven  away  from  a  central  point,  so  that  it  accu- 
mulates in  a  surrounding  darker  zone.  In  either  case 
an  ocellus  is  the  result.  The  colouring  matter  seems 
to  be  a  nearly  constant  quantity,  but  is  redistributed, 
either  centripetally  or  centrifugally.  The  feathers  of 
the  common  guinea-fowl  offer  a  good  instance  of  white 
spots  surrounded  by  darker  zones;  and  wherever  the 
white  spots  are  large  and  stand  near  each  other,  the 
surrounding  dark  zones  become  confluent.  In  the  same 
wing-feather  of  the  Argus  pheasant  dark  spots  may 
be  seen  surrounded  by  a  pale  zone,  and  white  spots 
bv  a  dark  zone.  Thus  the  formation  of  an  ocellus 
in  its  simplest  state  appears  to  be  a  simple  affair. 
By  what  further  steps  the  more  complex  ocelli,  which 


wonderful  amount  of  variation  in  the  coloration  and  shape  of  the  wings 
of  this  butterfly,  in  his  *  Rliopalocera  Africae  Australis,*  p.  186.  gee 
also  an  interesting  paper  by  the  Rev.  H.  H.  Higgins,  on  the  origin 
of  the  ocelli  in  the  Lepidoptera  in  tl:e  *  Quarterly  Journal  of  Science,' 
July,  1868,  p.  325. 
^^  Jerdon,  *  Birds  of  India,'  vol.  iii.  p.  517. 
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are  surrounded  by  many  Biicceaaive  Kcnes  of  colour, 
have  been  generated,  I  will  not  pretend  to  say.  But 
bearing  in  mind  the  zoned  featliers  of  tho  mongrel 
offspring  from  differently-coloured  fowls,  and  the  extra- 
ordinary variability  of  the  oi-t-Ui  in  many  Lepidoptera, 
the  formation  of  these  beautiful  oraameufa  can  hardly 
be  a  highly  complex  process,  and  probably  depends  on 
some  slight  and  graduated  change  in  the  nature  of  the 
tissues. 


Gradalioii  of  Secondare/  Setcual  Characters. — Cases 
of  gradation  are  important  for  us,  aa  they  shew  that 
it  is  at  least  possible  that  highly  complex  ornaments 
may  have  been  acquired  by  small  successive  steps. 
In  order  to  discover  the  actual  stfips  by  which  the 
male  of  any  existing  bird  has  acquired  his  magnifi- 
cent colours  or  other  ornaments,  we  ought  to  behold 
the  long  line  of  his  ancient  and  extinct  progenitors ; 
but  this  is  obviously  impossible.  We  may,  however, 
generally  gain  a  clue  by  comparing  all  the  species  of 
a  group,  if  it  be  a  large  one  ;  i'or  some  of  them  will 
probably  retain,  at  least  in  a  jiartial  manner,  traces  of 
their  former  characters.  Instead  of  entering  on  tedious 
details  respecting  various  groups,  in  which  striking 
ingtances  of  gradation  could  be  given,  it  seems  the  beat 
plan  to  take  some  one  or  two  strongly-characterised 
cases,  for  instance  that  of  the  peacock,  in  order  to  dis- 
cover if  any  light  can  thus  be  thrown  on  the  steps  by 
which  this  bird  has  become  so  splendidly  decorated, 
The  peacock  is  chiefly  remarkable  from  the  extra- 
ordinary k-ngth  of  hia  tail-coverts ;  the  tail  itself  not 
being  much  elongated.  The  barbs  along  nearly  the 
whole  length  of  these  feathers  stand  separate  or  are 
decomposed ;  but  this  is  the  ease  with  the  feathers 
of  many   species,    and    with    some    varieties    of    the 
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domestic  fowl  and  pigeon.  The  barbs  coalesce  towards 
the  extremity  of  the  shaft  to  form  the  oval  disc  or 
ocellas,  which  is  certainly  one  of  the  most  beantiinl 
objects  in  the  world.  This  consists  of  an  iridescent, 
intensely  bine,  indented  centre,  snrrounded  by  a  rich 
green  zone,  and  this  by  a  broad  coppery-brown  zone, 
and  this  by  five  other  narrow  zones  of  sb'ghtly-different 
iridescent  shades.  A  trifling  character  in  the  disc  per- 
haps deserves  notice ;  the  barbs,  for  a  space  along  one 
of  tiie  concentric  zones  are  destitute,  to  a  greater  or 
less  degree,  of  their  barbnles,  so  that  a  part  of  the  disc 
is  surrounded  by  an  almost  transparent  zone,  which 
gives  to  it  a  highly-finished  aspect.  But  I  have  elso- 
where  described*^  an  exactly  analogous  variation  in  the 
hackles  of  a  sub-variety  of  the  game-cock,  in  which 
the  tips,  having  a  metallic  lustre,  *^  are  separated  from 
"  the  lower  part  of  the  feather  by  a  symmetrically- 
*'  shaped  transparent  zone,  composed  of  the  naked  por* 
'Hions  of  the  barbs."  The  lower  margin  or  base  of 
the  dark-blue  centre  of  the  ocellus  is  deeply  indented 
on  the  line  of  the  shaft.  The  surrounding  zones  like- 
wise shew  traces,  as  may  be  seen  in  the  drawing 
(fig,  53),  of  indentations,  or  rather  breaks.  These  in- 
dentations are  common  to  the  Indian  and  Javan  pea- 
cocks (Pavo  cridatus  and  P.  imUicvs)  ;  and  they  seemed 
to  me  to  deserve  particular  attention,  as  probably  con- 
nected with  the  development  of  the  ocellus ;  but  for  a 
long  time  I  could  not  conjecture  their  meaning. 

If  we  admit  the  principle  of  gradual  evolution,  there 
must  formerly  have  existed  many  species  which  pre- 
sented every  successive  step  between  the  wonderfully 
elongated  tail-coverts  of  the  peacock  and  the  short  tail- 


^7  *  Variation  of  Animals  and  Plants  under  Domestication,*  vol.  i. 
p.  254. 
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coverta  of  all  ordinary  birds ;  and  again  between  the 
magnifiosnt  ocelli  of  tlie  former,  and  tlie  simpler  ocelli 
or  mere  coloured  spots  of  olLer  bii-da;  and  so  with 
all  the  other  characters  of  the  peacock.  Let  ua  look 
to  the  allied  Grallinaceffi  for  any  stdl-existing  gi-ada- 
tions.      The   species   and   sub-species   of  Polypleotrou 


ijiLabit  countries  adjacent  to  the  native  lund  of  the 
peacock ;  and  they  so  far  resemble  this  bird  that  they 
are  souietimea  called  peacock -pheasants.  I  e 
informed  by  Mr.  Bai'tlett  tiiat  they  resemble  the  pea- 
cock ill  their  voice  and  in  some  of  their  habils.    During 
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the  spring  the  males,  as  previously  described,  strut 
about  before  the  comparatively  plain-coloured  females, 
expanding  and  erecting  their  tail  and  wing-feathers, 
which  are  ornamented  \^ith  numerous  ocelli.  I  request 
the  reader  to  turn  back  to  the  drawing  (fig.  51,  p.  90) 
of  a  Polyplectron.  In  P.  Napoleonis  the  ocelli  are 
confined  to  the  tail,  and  the  back  is  of  a  rich  me- 
tallic blue,  in  which  respects  this  species  approaches 
the  Java  peacock.  P.  HardimeJcii  possesses  a  pecu- 
liar top-knot,  somewhat  like  that  of  this  same  kind 
of  peacock.  The  ocelli  on  the  wings  and  tail  of  the 
several  species  of  Polyplectron  are  either  circular 
or  oval,  and  consist  of  a  beautiful,  iridescent,  greenish- 
blue  or  greenish -purple  disc,  with  a  black  border. 
This  border  in  P.  chinquis  shades  into  brown  which 
is  edged  with  cream-colour,  so  that  the  ocellus  is 
here  surrounded  with  diflferently,  though  not  brightly, 
shaded  concentric  zones.  The  unusual  length  of  the 
tail-coverts  is  another  highly  remarkable  character 
in  Polyplectron ;  for  in  some  of  the  species  they  are 
half  as  long,  and  in  others  two-thirds  of  the  length 
of  the  true  tail-feathers.  The  tail-coverts  are  ocel- 
lated,  as  in  the  peacocL  Thus  the  several  species 
of  Polyplectron  manifestly  make  a  graduated  ap- 
proach in  the  length  of  their  tail-coverts,  in  the  zoning 
of  the  ocelli,  and  in  some  other  characters,  to  the 
peacock. 

Notwithstanding  this  approach,  the  first  species  of 
Polyplectron  which  I  happened  to  examine  almost  made 
me  give  up  the  search ;  for  I  found  not  only  that  the 
true  tail-feathers,  which  in  the  peacock  are  quite  plain, 
were  ornamented  with  ocelli,  but  that  the  ocelli  on 
all  the  feathers  differed  fundamentally  from  those  of 
the  peacock,  in  there  being  two  on  the  same  feather, 
(fig.  54),  one  on  each  side  of  the  shaft    Hence  I 
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concluded  that  the  early  progenitors  of  the  peacoiOi 

could  not  have  resembled  in 

any  degree    a  Polypleetron. 

But  on  continuing  my  search, 

i  observed  that  in  some  of 

the    species  the    t\io    ocelli 

stood  very  near  each  other; 

that '  in   the   tail-feathers   ol' 

P.  Hardwickii  they  touched 

eseh  other ;  and,  finally,  ihat 

in  the  tail-coverts  of  this  same 

species  as  well  as  of  P.  ma- 

laecense   (flg.  55)   they  were 

actually  confluent.      Aa   the 

centre!  part  alone  bi  confluent, 

an  indentation  is  left  at  both 

the   upper  and  lower  ends ; 

and  the  surrounding  coloured  '^'p,"^, 

zones  are  likewise  indented,      "f""'- 

A     single     ocellus    is    thus 

formed   on    each   faii -covert, 

though  still  plainly  betraying 

its  double  origin.    These  cou- 

Hueut  ocelli  differ  from  the 

single  ocelli  of  the   peacock 

in  having  an  indentation  at 

both  ends,  instead  of  at  the 

lower  or  basal  end  alone.   The 

explanation,  however,  of  this 

difi'erence  is  not  difficult ;  in 

some  species  of  Polypleetron  jTg.sQ.  pimoi  *mi-«iTertot  pniy. 

the   two   oval  ocelli  on   the      ^i!?,'™  "ll'™f'  1"^,  "'f  '*" 

otelli,  pirlially  toafluBul,  of  rat.  eiu. 

same  feather   stand   parallel 

,  to  each  other ;  in  other  species  (as  in  P.  ehinquts)  they 
convsige  towanls  one  end;  now  the  partial  confluence 
of  two  convergent  ocelli  would  manifestly  lease  a  m\vth. 


1 


140  SEXUAL  SELECTION  :   BIRDS.  .  Pabt  IL 

deeper  indentation  at  the  divergent  than  at  the  con- 
vergent end.  It  is  also  manifest  that  if  the  convergence 
were  strongly  pronounced  and  the  confluence  complete, 
the  indentation  at  the  convergent  end  would  tend  to  be 
quite  obliterated. 

The  tail-feathers  in  both  species  of  peacock  are  en* 
tirely  destitute  of  ocelli,  and  this  apparently  is  related 
to  their  being  covered  up  and  concealed  by  the  long 
tail-coverts.  In  this  respect  they  differ  remarkably  from 
the  tail-feathers  of  Polyplectron,  which  in  most  of  the 
species  are  ornamented  with  larger  ocelli  than  those  on 
the  tail-coverts.  Hence  I  was  led  carefully  to  examine 
the  tail-feathers  of  the  several  species  of  Polyplectron 
in  order  to  discover  whether  the  ocelli  in  auy  of  them 
shewed  any  tendency  to  disappear,  and,  to  my  great 
satisfaction,  I  was  successful.  The  central  tail-feathers 
of  P.  NapoUonis  have  the  two  ocelli  on  each  side  of  the 
shaft  perfectly  developed ;  but  the  inner  ocellus  becomes 
less  and  less  conspicuous  on  the  more  exterior  tail- 
feathers,  until  a  mere  shadow  or  rudimentary  vestige  is 
left  on  the  inner  side  of  the  outermost  feather.  Again, 
in  P.  malaccense^  the  ocelli  on  the  tail-coverts  are,  as  we 
have  seen,  confluent ;  and  these  feathers  are  of  unusual 
length,  being  two-thirds  of  the  length  of  the  tail-fea- 
thers, so  that  in  both  these  respects  they  resemble  the 
tail-coverts  of  the  peacock.  Now  in  this  species  the  two 
central  tail-feathers  alone  are  ornamented,  each  with  two 
brightly-coloured  ocelli,  the  oceUi  having  completely 
disappeared  from  the  inner  sides  of  all  the  other  tail- 
feathers.  Consequently  the  tail-coverts  and  tail-feathers 
of  this  species  of  Polyplectron  make  a  near  approach 
in  structure  and  ornamentation  to  the  corresponding 
feathers  of  the  peacock. 

As  far,  then,  as  the  principle  of  gradation  throws 
light  on  the  steps  by  which  the  magnificeut  train  of 
the  peacock  has  been  acquired,  hardly  anything  more 
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is  needed.  We  may  picture  to  oarselves  a  progenitor 
of  the  jieacock  in  an  almost  exactly  intermediate  con- 
dition between  tlie  existing  peacock,  witli  his  enor- 
mously elongated  tail-poverta,  ornamented  with  single 
ocelli,  and  an  ordinary  gallinaceous  bird  with  short 
taii-coverts,  merely  spotted  with  some  colour;  and  we 
shall  then  see  in  our  mind's  eye,  a  bird  possessing 
tail-coverts,  capable  of  erection  and  expansion,  orna- 
mented with  two  partially  coTifiuent  ocelli,  and  long 
enough  almost  to  conceal  the  tail-feathers, — tlie  latter 
having  already  partially  lost  their  ocelli ;  we  shall 
see  in  short,  a  Polyplectnm.  The  indentation  of  the 
eentral  disc  and  surrounding  zones  of  the  ocellus  in  both 
species  of  peacock,  seems  to  me  to  speak  plainly  in 
favour  of  this  view ;  and  this  structure  is  otherwise  inex- 
plicable. The  males  of  Polyplectron  are  no  doubt  very 
beautiful  birds,  but  ttieir  beauty,  when  viewed  from  a 
little  distance,  cannot  be  compared,  as  I  formerly  saw 
in  the  Zoological  Gardens,  with  tliat  of  the  peacock. 
Many  female  progeuitors  of  tlae  peacock  must,  during 
along  line  of  descent,  have  appreciated  this  superiority; 
for  they  have  imconscioosly,  by  the  continued  prefei^ 
enee  of  the  most  beautiful  males,  rendered  the  peacock 
the  most  splendid  of  living  birds. 

Argus  ^heaiaitt. — Another  excellent  case  for  inveali- 
gatiou  is  offered  by  the  ocelli  on  the  wing-feathers  of 
the  Argus  pheasant,  which  are  shaded  in  so  wonderful  a 
manner  as  to  resemble  balls  lying  within  sockets,  and 
which  consequently  differ  from  ordinary  ocelli.  No  one, 
I  presume,  will  attribute  the  shading,  which  has  excited 
the  admiration  of  many  experienced  artists,  to  chance 
— to  the  fortuitous  concourse  of  atoms  of  colouring 
matter.  That  these  ornaments  should  have  been  formed 
through  the  selection  of  many  euccessive  variations,  not 
one  of  which  was  originally  intended  to  produce  the 
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ball-and-socket  eflfect,  seems  as  incredible,  as  that  one 
of  Eaphael's  Madonnas  should  have  been  formed  by 
the  selection  of  chance  daubs  of  paint  made  by  a 
long  succession  of  young  artists,  not  one  of  whom  in- 
tended at  first  to  draw  the  human  figure.  In  order  to 
discover  how  the  ocelli  have  been  developed,  we  can- 
not look  to  a  long  line  of  progenitors,  nor  to  various 
closely-allied  forms,  for  such  do  not  now  exist.  But 
fortunately  the  several  feathers  on  the  wing  suffice 
to  give  us  a  clue  to  the  problem,  and  they  prove  to 
demonsti-ation  that  a  gradation  is  at  least  possible  from 
a  mere  spot  to  a  finished  ball-and-socket  ocellus. 

The  wing-feathers,  bearing  the  ocelli,  are  covered  with 
dark  stripes  or  rows  of  dark  spots,  each  stripe  or  row 
running  obliquely  down  the  outer  side  of  the  shaft  to 
an  ocellus.  The  spots  are  generally  elongated  in  a 
transverse  line  to  the  row  in  which  they  stand.  They 
often  become  coufluent,  either  in  the  line  of  the  row — 
and  then  they  form  a  longitudinal  stripe — or  trans- 
versely, that  is,  with  the  spots  in  the  adjoining  rows, 
and  then  they  form  transverse  stripes.  A  spot  some- 
times breaks  up  into  smaller  spots,  \^hich  still  stand  in 
their  proper  places. 

It  will  be  convenient  first  to  describe  a  perfect  ball- 
and-socket  ocellus.  This  consists  of  an  intensely  black 
circular  ring,  surroundiug  a  space  shaded  so  as  exactly 
to  resemble  a  ball.  The  figure  here  given  has  been 
admirably  drawn  by  Mr.  Ford,  and  engraved,  but  a  wood- 
cut cannot  exhibit  the  exquisite  shading  of  the  original. 
The  ring  is  almost  always  slightly  broken  or  interrupted 
(see  fig.  56)  at  a  point  in  the  upper  half,  a  little  to  the 
right  of  and  above  the  white  shade  on  the  enclosed 
ball ;  it  is  also  sometimes  broken  towards  the  base  on 
the  right  hand.  These  little  breaks  have  an  important 
meaning.  The  ring  is  always  much  thickened,  with  the 
edges  ill-defined  towards  the  left-hand  upper  corner 


GRADATION   OF   CnARACTERS. 

the  feather  being  held  erect,  ia  tlie  position  in  which  it 
is  here  tirawn.  Be- 
iipath  this  thickened 
part  there  is  on  the 
EQirfitce  of  the  hall  an 
oblique  almost  pure- 
white  niiirk,  which 
shades  off  downwards 
intoapale-lcaden  hue, 
and  this  into  yellow- 
ish and  bro^vn  tints, 
which  insensibly  be- 
come darker  and  dark- 
er towards  the  lower 
part  of  the  ball.  It 
is  this  shading  which 
giTes  80  admirably  the 
effect  of  light  shining 
on  a  convex  surface. 
If  one  of  the  bulls  be 
examined,  it  will  be 
seen  that  the  lower 
part  is  of  a  browner 
tint  and  is  indistinctly    pIimmiii,  tiic^inj 

,    J  i_  J      A,  B.  C.  tc,  dark 

separated  by  a  curved    esoiiw sn oceiio!. 

oblique   line  from  the     [Much  of  tte  web  m  both  s'il-M«ij™«llrlo  the 

opper  part,  which  is 

yellower  and  more  leaden;  this  oblique  line  runs  at 
right  angles  to  the  longer  axis  of  the  white  patch  of 
light,  and  indeed  of  all  the  shading ;  hut  this  difference 
in  the  tints,  which  cannot  of  course  be  shewn  in  the 
woodcut,  does  not  in  the  least  interfere  with  the  perfect 
shading  of  the  ball.'*     It  should  be  particularly  ob- 


Ddar7  wing-feather  ot  Argui 
[Ipes  TDimhig  DbUquelj  dunp, 
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eerved  that  each  ocellua  stands  in  obvious  connection 
with  a  dark  btripe,  or  row  of  dark  apotB,  for  both  occar 
indifferently  on  the  satno  feather.  Thus  in  fig.  56  stripe 
A  runs  to  ocellus  a;  E  runs  to  ocellus  fc;  stripe  0  Jb 
broken  in  the  upper  part,  and  runs  down  to  the  next 
succeeding  ocellus,  not  Tepi-esented  in  the  woodcut ;  D 
to  the  next  lower  one,  and  so  with  the  eti'ipes  E  and  P. 
Lastly,  the  several  ocelli 
are  separated  from  each 
other  by  a  pale  surface 
bearing  irregular  black 
1  mrks. 

I  will  next  describe 
I  he  other  extreme  of  the 
series,  namely  the  first 
trace  of  an  ocellus.  The 
short  secondary  wing- 
feather  (fig.  57),  nearest 
to  the  body,  is  marked 
like  the  other  feathers, 
with  obiique,  longitudi- 
nal, rather  iixegnlar,  rows 
of  spots.  The  lowest  spot, 
or  that  nearest  the  shaft, 
in  the  five  lower  rows  (ex- 
cluding the  basal  row)  is 
a  little  larger  than  the 
other  spots  in  the  same  row,  and  a  little  more  elon- 

G(i  tLat  the  Bbsdin^  cf  tlie  hDll-and-aocket  ocelli  ought  to  bo  slightW 
diftijTent  DO  the  dilierent  feBtliare,  in  order  to  bring  out  their  full  effect, 
relaUvely  to  the  incidence  of  the  ll^i.  Mr.  T.  W.  'Wood,  who  hoa  the 
ezpeiieDi'eil  ejie  of  an  artiHt,  lueerts  ('  Field,'  NewsptpcT,  SIu;  28,  ISTO, 
p,  457}  tbnt  thiaistliG  case;  hutBftercarefullyexamiDiDgtnu  mounted 
ii]>c«iiiieiiH  (the  proper  i'entbera  from  one  having  been  ^iveu  to  me  by 
Mi.  Gonld  for  more  ftoenrftte  compBTison)  I  cunoot  pereeive  liat  thiB 
ncmc  of  porl'cctiou  In  Ibe  shndiug  has  been  attfuned ;  nor  can  otliera 
i..  iiJiom  I  huvu  shewn  these  fi  aU.en  recugniae  the  fnct. 
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gated  in  a  transverse  direction.  It  differs  also  from 
the  other  spots  by  being  bordered  on  its  upper  side 
with  Eome  dull  fulvous  shading.  But  this  spot  is  not  in 
any  way  more  remarkable  than  those  on  the  jilumage 
of  many  birds,  and  min;ht  easily  be  quite  overlooked. 
The  next  higher  spot  in  each  row  does  not  differ  at  all 
from  the  upper  ones  in  the  same  row,  although  in 
the  following  series  it  becomes,  a^  we  shall  see,  greatly 
modified.  The  larger  spote  occupy  exactly  the  same 
relative  position  on  this  feather  as  tbose  occupied  by  the 
perfect  ocelli  on  the  longer  wing-feathers. 

By  looking  to  the  next  two  or  three  succeeding 
secondary  wiiig-feathers,  an  absolutely  inseusible  gra- 
dation can  be  traced  from  one  of  the  above-described 
lower  spots,  together  with  the  next  higher  one  in  the 
same  row,  to  a  curious  ornament,  which  cannot  be  called 
an  ocellus,  and  which  I  will  name,  from  the  want  of  a 
better  term,  an  "  elliptic  oriiatnetit."  These  are  shewn 
in  the  accompanying  figure  (fig.  58),  We  here  see 
several  oblique  rows,  A,  B,  C,  D  (see  the  lettered  dia- 
gram), &c.,  of  dark  spots  of  the  usual  character.  Each 
row  of  spots  runs  down  to  and  is  connected  with  one  of 
the  elliptic  ornaments,  in  exactly  the  same  manner  as 
each  stripe  in  fig.  56  runs  down  to,  and  is  connected  with, 
on©  of  the  ball-and-socket  ocelli.  Looking  to  any  one 
row,  for  instance,  B,  the  lowest  spot  or  mark  (b)  is 
thicker  and  considerably  longer  than  the  upper  spots, 
and  has  its  left  extremity  pointed  and  curved  upwards. 
This  black  mark  is  abrujitly  liordereil  on  its  upper  side 
by  a  rather  broad  space  of  richly-shaded  tints,  beginning 
with  a  narrow  brown  zone,  whicli  passes  into  orange, 
and  this  into  a  pale  leaden  tint,  with  the  end  towards 
the  shaft  much  paler.  Tijis  mark  corresponds  in  every 
respect  with  the  larger,  shaded  spot,  described  in  the 
last   paragraph   (fig.   57),   but   is   more   highly  deve- 

VOL.  II.  Ii 
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loped  and  more  brightly  coloured.  To  the  right  and 
above  this  spot  (i),  with  its  bright  shading,  there  is  a 
long,  narrow,  black  mark  (c),  belonging  to  the  same 
row,  and  which  is  arched  a  little  downwards  so  as  to 
face  (ii).  It  IB  also  narrowly  edged  on  the  lower  side 
w ■  ■   '      To  the  left  of  and  above  c,  in  the 


»■■■ 


same  oblique  direction,  but  always  more  or  less  distinct 
from  it,  there  is  another  black  mark  (d).  This  mark  is 
generally  sub-triangnlar  and  irregular  in  shape,  but  in 
the  one  lettered  in  ihe  diagram  is  unnsnally  narrow, 
elongated,  and  regular.  It  apparently  consists  of  a 
lateral  and  broken  prolongation  of  the  mark  (o),  aa  1 
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infer  from  traces  of  similar  prolongations  from  the 
fiucceediog  upper  spots ;  but  I  do  not  feel  sure  of  this. 
These  three  marks,  h,  c,  and  d,  with  the  intervening 
bright  shades,  form  together  the  so-called  elliptic  orna- 
ment. These  ornaments  stand  in  a  line  parallel  to 
the  shaft,  and  manifestly  correspond  in  position  with  the 
ball-and-socket  ocelli.  Their  extremely  elegant  appear- 
ance cannot  bo  appreciated  in  the  dmwing,  as  the  orange 
and  leaden  tints,  contrasting  so  well  with  the  black 
marks,  cannot  be  shewn. 

Between  one  of  the  elliptic  ornaments  and  a  perfect 
ball-and-socket  ocellus,  the  gradation  is  so  perfect  that 
it  is  scarcely  possible  to  decide  when  the  latter  term 
ought  to  be  used.  I  regret  tlmt  I  have  not  given  an 
additional  drawing,  besides  fig.  58,  which  stands  about 
hall-way  in  the  series  between  ano  of  the  simple  spots 
and  a  perfect  ocellus.  The  passage  from  the  elliptic 
ornament  into  an  ocellus  is  effucted  by  the  elongation 
and  greater  curvature  in  opposed  directions  of  the  lower 
black  mark  (i),  and  more  especially  of  the  upper  one 
(o),  together  witij  the  contraction  of  the  irregular  sub- 
triangular  or  narrow  mark  (d),  so  that  at  last  these 
three  marks  become  conilufnt,  forming  an  irregular 
dJiptie  ring.  This  ring  ia  gradually  rendered  more 
told  more  circular  and  regular,  ut  the  same  time  in- 
creasing in  diameter.  Traces  of  the  junction  of  all 
three  elongated  spots  or  marks,  especially  of  the  two 
upper  caies,  can  etill  be  observed  in  many  of  the  most 
perfect  ocelli.  The  broken  state  of  the  black  ring  on 
til©  upper  side  of  the  ocellus  in  fig.  5ti  was  pointed 
out.  The  irregular  sub-triangular  or  narrow  mark 
{d)  tnauii'eatly  forms,  by  its  contraction  and  eqnali- 
eation,  the  thickened  [lortion  of  the  ring  on  the  left 
Bpper  side  of  the  perfect  ball-aud-socket  ocellus.  The 
lower  part  of  the  ring  is  iuvariaLly  a  little  tliickei  tTiaii. 
1.  '2. 
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the  other  parts  (see  fig.  56),  and  this  follows  from  the 
lower  black  mark  of  the  elliptic  ornament  (h)  having 
been  originally  thicker  than  the  upper  mark  (c).  Every 
step  can  be  followed  in  the  process  of  confluence  and 
modification ;  and  the  black  ring  which  surrounds  the  ball 
of  the  ocellus  is  unquestionably  formed  by  the  union 
and  modification  of  the  three  black  marks,  6,  c,  d,  of  the 
elliptic  ornament.  The  irregular  zigzag  black  marks 
between  the  successive  ocelli  (see  again  fig.  56)  are 
plainly  due  to  the  breaking  up  of  the  somew^hat  more 
regular  but  similar  marks  between  the  elliptic  orna* 
ments. 

The  successive  steps  in  the  shading  of  the  ball-and- 
socket  ocelli  can  be  followed  out  with  equal  clearness. 
The  brown,  orange,  and  pale-leaden  narrow  zones  which 
border  the  lower  black  mark  of  the  elliptic  ornament 
can  be  seen  gradually  to  become  more  and  more  softened 
and  shaded  into  each  other,  with  the  upper  lighter  part 
towards  the  left-hand  corner  rendered  still  lighter,  so  as 
to  become  almost  white.  But  e\en  in  the  most  perfect 
ball-and-socket  ocelli  a  slight  difference  in  the  tints, 
though  not  in  the  shading,  between  the  upper  and  lower 
parts  of  the  ball  can  be  perceived  (as  was  before  espe- 
cially noticed),  the  line  of  separation  being  oblique, 
in  the  same  direction  with  the  bright  coloured  shades 
of  the  elliptic  ornaments.  Thus  almost  every  minute 
detail  in  the  shape  and  colouring  of  the  ball-and-socket 
ocelli  can  be  shewn  to  follow  from  gradual  changes  in 
the  elliptic  ornaments ;  and  the  development  of  the 
latter  can  be  traced  by  equally  small  steps  from  the 
union  of  two  almost  simple  spots,  the  lower  one  (fig.  57) 
having  some  dull  fulvous  shading  on  the  upper  side. 

The  extremities  of  the  longer  secondary  featiiers 
which  bear  the  perfect  ball-and-socket  ocelli  are  pecu- 
Jarly  ornamented.    (Fig.  59.)    The  oblique  longitudinal 


stripeB  fiudilenly  cease  upwards  and  become  caiifased, 
and  above  this  limil  the  whole  upper  end  of  tlie  featlier 
(a)  is  covered  with  white  dots,  surrouiuled  by  little 
black  rings,  standing  on  a  dark  ground,  Even  the 
oblique  stripe  belonging  to 
the  uppermost  ocellus  (h) 
is<  represented  only  by  a 
very  short  irregular  black 
mark  with  the  usual,  curved, 
transverse  base.  As  this 
stfipe  is  thus  abruptly  cut 
off  above,  we  can  understand, 
&om  what  has  gone  before, 
how  it  is  tliat  the  upper 
thickened  part  of  the  ring  is 
absent  in  the  uppermost  ocel- 
lus; for,  as  before  stated,  this 
thickened  part  is  apparently 
formed  by  a  broken  pro- 
longation of  the  nest  higher 
spot  in  the  same  row,  From 
the  absence  of  the  upper 
and  thickened  part  of  tlie 
ring,  the  uppermost  ocellus, 
though  perfect  in  all  other 
respects,  appears  as  if  its  top 
liad  been  obliquely  sliced  oft'. 
It  would,  1  think,  perplex  fcunu        e  b  rUm 

any  one,  who  believes  that       ^ 

the  plumage  of  the  Ai^is-    t  u  «         a  wxitft 

pheasant  was  created  as  we  x   m      tha 

now  see  it,  to  account  for  the    c.  Fenm  iweims. 
imperfect   condition  of  the 

uppermost  ocelli.     I  should  add  that  in  the  secondary 
wing-feather  faithest  from  the  body  all  the  ocelli  are 


,/?f^ 
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smaller  and  less  perfect  than  on  the  other  feathers, 
with  the  upper  parts  of  the  external  black  rings  de- 
ficient, as  in  the  case  just  mentioned.  The  imperfec- 
tion here  seems  to  be  connected  with  the  fact  that  the 
spots  on  this  feather  shew  less  tendency  than  usual  to 
become  confluent  into  stripes  ;  on  the  contrary,  they  are 
often  broken  up  into  smaller  spots,  so  that  two  or  three 
rows  run  down  to  each  ocellus. 

We  have  now  seen  that  a  perfect  series  can  be  fol- 
lowed, from  two  almost  simple  spots,  at  first  quite 
distinct  from  each  other,  to  one  of  the  wonderful  ball- 
and-socket  ornaments.  Mr.  Gould,  who  kindly  gave  me 
some  of  these  feathers,  fully  agrees  with  me  in  the  com- 
pleteness of  the  gradation.  It  is  obvious  that  the  stages 
in  development  exhibited  by  the  feathers  on  the  same 
bird  do  not  at  all  necessarily  shew  us  the  steps  which 
have  been  passed  through  by  the  extinct  progenitors  of 
the  species  ;  but  they  probably  give  us  the  clue  to  the 
actual  steps,  and  they  at  least  prove  to  demonstra- 
tion that  a  gradation  is  possible.  Bearing  in  mind 
how  carefully  the  male  Argus  pheasant  displays  his 
plumes  before  the  female,  as  well  as  the  many  facts 
rendering  it  probable  that  female  birds  prefer  the  more 
attractive  males,  no  one  who  admits  the  agency  of 
sexual  selection,  will  deny  that  a  simple  dark  spot  with 
some  fulvous  shading  might  be  converted,  through 
the  approximation  and  modification  of  the  adjoining 
spots,  together  with  some  slight  increase  of  colour, 
into  one  of  the  so-called  elliptic  ornaments.  These 
latter  ornaments  have  been  shewn  to  many  persons, 
and  all  have  admitted  that  they  are  extremely  pretty, 
some  thinking  them  even  more  beautiful  than  the 
ball-and-socket  ocelli.  As  the  secondary  plumes  be- 
came lengthened  through  sexual  selection,  and  as 
the  elliptic  ornaments    increased  in  diameter,   their 
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coloara  apparently  became  less  bi'iglit ;  and  theu  the 
omameutation  of  the  plumes  hud  to  be  gained  by 
improvements  in  the  pattern  and  shading;  and  this 
process  baa  been  carried  on  until  the  wonderful  ball- 
and-socket  ocelli  have  been  finally  developed.  Thus  we 
can  understand — and  in  no  other  way  as  it  seems  to 
me — the  present  condition  and  origin  of  the  ornaments 
on  the  wing-feathera  of  the  Argue  pheasant, 

From  the  light  reflected  by  the  principle  of  grada- 
dation ;  from  what  we  know  of  the  laws  of  variation ; 
from  the  changes  whicii  have  taken  place  in  many 
of  our  domesticated  birds ;  and,  lastly,  from  the  cha- 
racter (as  we  shall  hereafter  more  clearly  see)  of  the 
immature  plumage  of  young  birds — we  can  sometimes 
indicate  with  a  certain  amount  of  confidence,  the  pro- 
bable steps  by  xvhich  the  males  have  acquired  their 
brilliant  plumage  and  various  ornaments;  yet  in  many 
cases  we  are  involved  in  darkness.  Mr.  Gould  several 
years  ago  pointed  out  to  nie  a  liumming-bird,  the 
Vroaticie  henjamini,  remarkable  from  the  curious  dif- 
ferences presented  by  the  two  sexes.  The  male,  besides 
a  splendid  gorget,  has  greenish-black  tail-feathers,  with 
the  four  central  ones  tipped  with  white ;  in  the  female, 
as  with  modt  of  the  allied  species,  the  three  ovier  tail- 
featherg  on  each  side  are  tipped  witJi  white,  so  that  the 
male  has  the  four  central,  whilst  the  female  has  the  six 
exterior  feathers  ornamented  with  white  tips.  What 
makes  the  case  curious  is  that,  although  the  colouring 
of  the  tail  differs  remarkably  in  both  sexes  of  many 
kinds  of  humming-birds,  Mr.  Gould  does  not  know  a 
single  species,  besides  the  Uroatiete,  in  which  the  male 
bastlie  four  central  feathers  tipped  "ith  white. 

The  Duke  of  Argyll,  in  commenting  on  this  case.** 

"  '  The  Keign  of  Lnw.'  18ti7,  p.  2-17. 
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passes  over  sexual  selection,  and  asks,  "  What  explana- 
"  tion  does  the  law  of  natural  selection  give  of  such 
"specific  varieties    as    these?"     He  answers  "none 
"whatever;**  and  I  quite  agree  with  him.    But  can 
this  be  so  confidently  said  of  sexual  selection  ?    Seeing 
in  how  many  ways  the  tail-feathers  of  humming-birds 
differ,  why  should  not  the  four  central  feathers  have 
varied  in  this  one  species  alone,  so  as  to  have  acquired 
white  tips  ?     The  variations  may  have  been  gradual,  or 
somewhat  abrupt  as  in  the  case  recently  given  of  the 
humming-birds   near  Bogota,  in   which   certain  indi- 
viduals alone   have  the   "central  tail-feathers  tipped 
"with  beautiful  green."     In  the  female  of  the  Uros- 
ticte  I  noticed  extremely  minute  or  rudimental  white 
tips  to  the  two  outer  of  the  four  central  black  tail- 
feathers  ;  so  that  here  we  have  an  indication  of  change 
of  some  kind  in  the  plumage  of  this  species.    If  we  grant 
the  possibility  of  the  central  tail-feathers  of  the  male 
varying  in  whiteness,  there  is  nothing  strange  in  such 
variations  having  been  sexually  selected.     The  white 
tips,  together  with  the  small  white  ear-tufts,  certainly 
add,  as  the  Duke  of  Argyll  admits,  to  the  beauty  of  the 
male ;  and  whiteness  is  apparently  appreciated  by  other 
birds,  as  may  be  inferred  from  such  cases  as  the  snow- 
white  male  of  the  Bell-bird.     The  statement  made  by 
Sir  E.  Heron  should  not  be  forgotten,  namely  that  his 
peahens,  when  debarred  from  access  to  the  pied  peacock, 
would  not  unite  with  any  other  male,  and  during  that 
season  produced  no  offspring.     Nor  is  it  strange  that 
variations  in  the  tail-feathers  of  the  Urosticte  should 
have  been  specially  selected  for  the  sake  of  ornament, 
for  the  next  succeeding  genus  in  the  family  takes  its 
name  of  Metallura  from  the  splendour  of  these  feathers. 
Mr.  Gould,  after  describing  the  peculiar  plumage  of  the 
Urosticte,  adds,  "  that  ornament  and  variety  is  the  sole 
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**  object,  I  have  myself  but  little  doubt."  ^®  If  this  be 
admitted^  we  can  perceive  that  the  males  which  were 
decked  in  the  most  elegant  and  novel  manner  would 
bave  gained  an  advantage,  not  in  the  ordinary  struggle 
for  Ufe,  but  in  rivalry  with  other  males,  and  would 
ecmsequently  have  left  a  larger  number  of  offspring  to 
inherit  their  newly-acquired  beauty. 


M  <  Introduction  to  the  TrochiUda)/  1861,  p.  110. 
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CHAPTER   XV. 

biBDS — contiii  ued. 

Discussion  why  the  males  alone  of  some  species,  and  both  sexes  of 
other  species,  are  brightly  coloured  —  On  sexnally-limited  in- 
heritaDce,  as  applied  to  various  structures  and  to  brightly- 
coloured  plumage — Nidification  in  relation  to  colour — Loss  of 
nuptial  plumage  during  the  winter. 

We  have  in  this  chapter  to  consider,  why  with  many 
kinds  of  birds  the  female  has  not  received  the  same 
ornaments  as  the  male ;  and  why  with  many  others, 
both  sexes  are  equally,  or  almost  equally,  ornamented  ? 
In  the  following  chapter  we  shall  consider  why  in  some 
few  rare  cases  the  female  is  more  conspicuously  coloured 
than  the  male. 

In  my  *  Origin  of  Species'^  I  briefly  suggested  that 
the  long  tail  of  the  peacock  would  be  inconvenient,  and 
the  conspicuous  black  colour  of  the  male  capercailzie 
dangerous,  to  the  female  during  the  period  of  incubation ; 
and  consequently  that  the  transmission  of  these  charac- 
ters from  the  male  to  the  female  oflFspring  had  been 
checked  through  natural  selection.  I  still  think  that 
this  may  have  occurred  in  some  few  instances :  but  after 
mature  reflection  on  all  the  facts  which  I  have  been 
able  to  collect,  I  am  now  inclined  to  believe  that 
when  the  sexes  differ,  the  successive  variations  have 
generally  been  from  the  first  limit^ed  in  their  transmis- 
sion to  the  same  sex  in  which  they  first  appeared.  Since 
my  remarks  appeared,  the  subject  of  sexual  coloration 


»  Fourth  edition,  18G6,  p.  241. 


has  been  diacueaed  in  some  very  interesting  papers  by 
Mr.  Wallace,^  who  belieyes  that  in  almost  all  cases  the 
snccessive  yariationa  tended  at  first  to  be  transmitted 
equally  to  both  sexes ;  but  that  the  female  viae  saved, 
through  natural  selection,  from  acquiring  the  conspicu- 
ona  colours  of  the  male,  owing  to  the  danger  which  she 
would  thus  have  incurred  during  incubation. 

This  view  ueceisitjites  a  tedious  discussion  on  a 
difficult  point,  namely  whether  the  transmission  of  a 
character,  which  is  at  first  inherited  by  both  sexes,  can 
be  subsequently  limited  in  its  transmission,  by  means 
of  selection,  to  one  sex  alone.  We  must  bear  in  mind, 
as  shewn  in  the  preliminary  chapter  on  sexual  selec- 
tion, that  characters  which  are  limited  in  tlieir  de- 
velopment to  one  ses  are  always  latent  in  the  other. 
An  imaginary  illustration  will  best  aid  us  in  seeing 
the  difliculty  of  the  case :  we  may  suppose  that  a 
fancier  wished  to  make  a  breed  of  pigeons,  in  which 
the  males  alone  should  be  coloured  of  a  pale  blue, 
whilst  tiie  females  retained  their  former  slaty  tiut.  As 
with  pigeons  characters  of  all  kinds  are  usually  trana- 
mitted  to  both  sexes  equally,  the  fancier  would  have 
to  try  to  convert  this  latter  form  of  inheritance  info 
sexually-limited  transmission.  All  that  he  could  do 
woold  be  to  persevere  in  seleetiug  every  male  pigeon 
which  was  in  the  leaat  degree  of  a  paler  blue  ;  and  the 
natural  result  of  this  process,  if  steadily  carried  on  for 
a  long  time,  and  if  the  pale  variations  were  strongly 
inherited  or  often  recurred,  would  be  to  make  his  whole 
stock  of  a  lighter  blue.  But  our  fancier  w  ould  be  com- 
pelle<l  to  match,  generation  after  generation,  his  pale 
blue  males  with  slaty  females,  for  he  wishes  to  keep  the 

'  JoutqhI  of  Truvel,'  vol.  i. 
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latter  of  this  colour.  The  result  would  generally  be 
the  production  either  of  a  mongrel  piebald  lot,  or  more 
probably  the  speedy  and  complete  loss  of  the  pale-blue 
colour,  for  the  primordial  slaty  tint  would  be  trans- 
mitted with  prepotent  force.  Supposing,  however,  that 
some  pale-blue  males  and  slaty  females  were  produced 
during  each  successive  generation,  and  were  always 
crossed  together ;  then  the  slaty  females  would  have, 
if  I  may  use  the  expression,  much  blue  blood  in  their 
veins,  for  their  fathers,  grandfathers,  etc.,  will  all  have 
been  blue  birds.  Under  these  circumstances  it  is  con- 
ceivable (though  I  know  of  no  distinct  facts  rendering 
it  probable)  that  the  slaty  females  might  acquire  so 
strong  a  latent  tendency  to  pale-blueness,  that  they 
would  not  destroy  this  colour  in  their  male  offspring, 
their  female  offspring  still  inheriting  the  slaty  tint.  If 
so,  the  desired  end  of  making  a  breed  with  the  two 
sexes  permanently  different  in  colour  might  be  gained. 
The  extreme  importance,  or  rather  necessity,  of  the 
desired  character  in  the  above  case,  namely,  pale-blue* 
ness,  being  present  though  in  a  latent  state  in  the 
female,  so  that  the  male  offspring  should  not  be  dete* 
riorated,  will  be  best  appreciated  as  follows :  the  male 
of  Soemmerring's  pheasant  has  a  tail  thirty-seven  inch^ 
in  length,  whilst  that  of  the  female  is  only  eight  inches; 
the  tail  of  the  male  common  pheasant  is  about  twenty 
inches,  and  that  of  the  female  twelve  inches  long.  Now 
if  the  female  Soemmerring  pheasant  with  her  shori  tail 
were  crossed  with  the  male  common  pheasant,  there 
can  be  no  doubt  that  the  male  hybrid  offspring  would 
have  a  much  longer  tail  than  that  of  the  pure  offspring  of 
the  common  pheasant.  On  the  other  hand,  if  the  female 
common  pheasant,  with  her  tail  nearly  twice  as  long  as 
that  of  the  female  Soemmerring  pheasant,  were  crossed 
with  the  male  of  the  latter,  the  male  hybrid  off^^pring 
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wouM  bave  a  mucli  shorter  tail  than  that  of  the  pure 
offspriag  of  Sosmmer ring's  pheasant.^ 

Our  fancier,  in  order  to  make  his  new  breed  with  the 
males  of  a  decided  pale-blue  tiut,  and  the  females  un- 
changed, would  have  to  continue  selecting  the  males 
during  many  geiieratiuns ;  anfl  each  stage  of  paleness 
would  have  to  be  fixed  in  the  males,  and  rendered 
latent  in  the  females.  The  task  would  be  an  extremely 
difficult  one,  and  has  never  been  tried,  but  might  pos- 
sibly succeed.  The  chief  obstacle  would  be  the  early 
and  complete  loss  of  the  pale-blue  tint,  from  the  neces- 
sity of  reiterated  crosses  with  the  slaty  female,  the 
latter  not  having  at  firat  any  laieni  tendency  to  produce 
pale-blue  offspring. 

On  the  other  hand,  if  one  or  two  mnles  were  to  vary 
ever  so  slightly  in  paleness,  and  the  variations  were 
from  the  fii-st  limited  in  their  traiiiimission  to  the  male 
sex,  the  task  of  making  a  uew  breed  of  the  desired 
kind  would  be  easy,  for  such  males  would  simply  have 
to  be  selected  and  matched  with  ordinary  females.  An 
analogous  ease  has  actually  occurred,  for  there  are 
breeds  of  the  pigeon  in  Belgium  *  in  which  the  males 
alone  are  marked  with  black  striae.  In  the  case  of  the 
fowl,  variations  of  colour  limited  in  their  transmission  to 
the  male  sex  habitually  occur.  Even  when  this  form  of 
inheritance  prevails,  it  might  well  happen  that  some 
of  the  successive  steps  in  tlie  process  of  variation  might 
be  transferred  to  the  female,  wiio  would  then  come  to 
resemble  in  a  slight  degree  the  male,  aa  occurs  in  some 
breeds  of  the  fowl.     Or  agnia,  the  greater  number,  but 

'  Temminck  ea,y3  that  the  tail  of  the  female  Phaiiauua  ScemmerringH 
i*  only  sii  incheB  long, '  Planches  ccilorites,'  vol.  v.  18li8,  p.  *87  and 
483 ;  tho  mtasurements  abote  given  were  mnde  for  me  by  Mr.  ScJater. 
Fat  tile  comoon  pliooaiut,  aoe  Macj^lllvrsy,  '  Hiet.  lirit.  Birda,'  vol.  i. 
p,  118-121. 

*  Dr.  Chttpnis,  'Le  Pigeon  Voyageiir  lii'l^^p,'  1SC5,  p.  87. 
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not  all,  of  tbe  snccessire  steps  might  be  transfeired  to 
both  sexes,  and  the  female  would  then  cloeelv  resemble 
the  male.     There  can  hardlv  be  a  donbt  that  this  is 

m 

the  caose  of  the  male  pooter  pigeon  haying  a  somewhat 
larger  crop,  and  of  the  male  carrier  pigeon  having  some- 
what larger  wattles,  than  their  respectiTe  females ;  for 
£EUiciers  have  not  selected  one  sex  more  than  the  other, 
and  have  had  no  \nsh  that  these  characters  should  be 
more  strongly  displayed  in  the  male  than  in  the  female, 
vet  this  is  the  case  vnth  both  breeds. 

m 

The  same  process  wonld  have  to  be  followed,  and  the 
same  diflBculties  would  be  encountered,  if  it  were  desired 
to  make  a  breed  with  the  females  alone  of  some  new 
colour. 

Lastly,  our  fancier  might  wish  to  make  a  breed  with 
the  two  sexes  differing  from  each  other,  and  both  from 
the  parent-species.  Here  the  difficulty  would  be  ex- 
treme, unless  the  successive  variations  were  from  the 
iirst  sexually  limited  on  both  sides,  and  then  there  would 
be  no  difficulty.  We  see  this  \rith  the  fowl ;  thus  the 
two  sexes  of  the  pencilled  Hamburglis  differ  greatly 
from  each  other,  and  fit)m  the  two  sexes  of  the  abori- 
ginal GaUus  bankiva ;  and  both  are  now  kept  constant 
to  their  standard  of  excellence  by  continued  selection, 
which  would  be  impossible  unless  the  distinctive  charac- 
ters of  both  were  limited  in  their  transmission.  The 
Spanish  fowl  offers  a  more  curious  case ;  the  male  has 
an  immense  comb,  but  some  of  the  successive  variations, 
by  the  accumulation  of  which  it  was  acquired,  appear 
to  have  been  transferred  to  the  female ;  for  she  has  a 
comb  many  times  larger  than  that  of  the  females  of  the 
parent-species.  But  the  comb  of  the  female  differs  in 
one  respect  from  that  of  the  male,  for  it  is  apt  to  lop 
over;  and  within  a  recent  period  it  has  been  ordered 
by  the  fancy  that  this  should  always  be  the  case,  and 
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fiiicceaa  lias  quickly  falloweil  the  order.  Now  tlie  lop- 
ping of  the  comh  must  be  sexually  limited  in  ita  trans- 
mission, otherwise  it  would  prevent  the  comb  of  the 
male  from  being  periettly  ujirigbt,  which  would  be 
abhori'ent  to  every  i'aucier.  On  thts  other  hand  the 
ujTightness  of  ihe  comb  in  the  male  must  likewise  he 
a  sexually -limited  character,  otherwise  it  would  prevent 
the  comh  of  the  female  from  lopping  over. 

From  the  foregoing  illual rations,  we  see  that  even 
with  almost  unlimited  time  at  command,  it  would  be 
an  extremely  difficult  and  complex  process,  thougli 
perhaps  not  impossible,  to  cLange  through  selection 
one  form  of  transmissiou  iulo  tlie  other.  Therefore, 
without  distinct  evidence  in  each  case,  I  am  unwilling 
to  admit  that  this  has  often  been  effected  with  natural 
species.  On  the  other  hand  by  means  of  successive 
variations,  which  were  from  the  first  sexually  limited 
in  their  transmieaioii,  there  would  uot  bo  the  least 
difficulty  in  rendering  a  male  bird  widely  different  iu 
colour  or  in  any  other  character  from  the  I'emaie ;  the 
latter  being  Jelt  unaltered,  or  slightly  altered,  or  specially 
modified  lor  the  Bate  of  protection. 

As  bright  colours  are  of  service  to  the  males  in  their 
rivalry  with  other  males,  such  colours  would  be  selected, 
whether  or  not  they  were  transmitted  exclusively  to  the 
Hame  sex.  Consequently  the  females  might  be  expected 
often  to  partake  of  the  briglitness  of  the  males  to  a 
greater  or  less  degree ;  and  this  occurs  with  a  host  of 
species.  If  all  the  successive  variations  were  trans- 
mitted equally  to  both  sexes,  the  females  would  be 
nndistiuguishabJe  from  the  males;  and  this  likewise 
occurs  with  many  birds.  If,  however,  dull  colours  were 
of  high  importance  for  the  safety  of  the  lemale  during 
incubatiou,  as  with  many  groimd  birds,  the  females 
which  varied  in  brightness,  or  which  received  through 
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mberiuayat  fipom.  tLe  miili>s  an j  ntizkifd  itt!ce<aba  of 
briajuik»9av  woald  softyo^r  or  lAC^a^  be  •iesorijTiriiL  Bol 
tfe  teadaicT  in.  the  nukEe^  u>  eiHLHiiLTifc^  i}r  «ul  fnAnirrite 
perii'jd  tTMiffffttiBg  ti>  tEi^ir  remaJe  •jf^pcin^r  tbeir  own 
brieiitiLeaa^  woaI«i  iiATe  to  be  *4fmip..-tgai  by  &  ebsinge  m 
tibe  fixm  of  mrusitiuiee:  &zui  thi&  si:^  siiiewii  bT  oar 
fce^icws  ilhistraktiixi.  vocld  be  extremely  diiEviiIt.  The 
more  pfobttble  nEsch  of  tke  Lxi^-o^annoed  det^tnadian 
of  the  more  brigb.tlT-cc>L:'CEr«d  6»BAles.  soppciSDg  the 
eqcuJ  ferm  of  trsnsmisa'Xi  to  pn^T^iL  wocdi  be  tLe  ks- 
aeikbg  or  annihiUtioQ  of  the  bckiit 
eiving  to  their  contmoallT  cn:«gLa^  vith  the  duller 
females.  It  woold  be  tedioos  to  tollow  oat  all  the 
ether  possible  resuhs;  bat  I  mar  lemiiid  the  reider.  as 
ihewB  in  the  eighth  chapter,  that  if  :^exiLiIir-Iiauted 
Tariati6ii3  in  brightne:^  occomed  in  the  t'eaiales^  eren  if 
they  were  not  in  the  least  injorioos  to  them  and  con- 
fleqnentlT  were  not  eliminated.  Tet  ther  would  not  be 
£iTO>oied  or  selected,  for  the  male  nsually  a^x^pts  any 
female,  and  does  not  select  the  more  attiactiTe  indir 
ridnab;  oonseqnently  these  Tanatsons  would  be  liable 
to  be  losty  and  would  have  little  influence  on  the 
character  of  the  race ;  and  this  will  aid  in  account- 
ing for  the  females  being  commonly  less  brightly- 
coloured  than  the  malesw 

In  the  chapter  just  referred  to,  instances  were  given, 
and  any  number  might  have  been  added,  of  variations 
occurring  at  different  ages,  and  inherited  at  the  same 
Hge.  It  was  also  shewn  that  variations  which  occur  late 
in  life  are  commonlv  transmitted  to  the  same  sex  in 
which  they  first  appeared ;  whilst  variations  occurring 
early  in  life  are  apt  to  be  transmitted  to  both  sexes ; 
not  that  all  the  cases  of  sexnaliv-limited  transmission 
can  thus  be  accounted  for.  It  was  farther  shewn  that 
if  a  male   bird   varied   by  becoming  brighter  whilst 


younn^,  such  variations  would  be  of  no  service  until  tlie 
age  tor  reproduction  liad  arrived,  and  there  waa  compe- 
tition between  rival  males.  But  in  the  case  of  birds 
which  live  on  the  grouud  and  which  commonly  need 
the  protection  of  dull  colours,  bright  tints  would  be  far 
more  dangerous  to  the  young  and  inexperienced  than 
to  the  adult  males.  Consequently  the  males  which 
varied  in  brightness  whilst  young  would  suffer  much 
destriiclion  and  be  eliminated  through  natural  selec- 
tion ;  on  the  other  hand  the  mules  which  varied  in 
this  manner  when  nearly  rnature,  notwitb standing  that 
they  were  exposed  to  some  additional  danger,  might  sui-- 
vive,  and  from  being  favoured  through  aoxuol  selection, 
would  procreate  their  kind.  The  brightly-coloured  young 
males  being  destroyed  and  the  mature  ones  being  suc- 
oesaful  in  their  courtship,  may  account,  on  the  principle 
of  a  relation  existing  between  the  period  of  variation 
find  the  form  of  transmission,  lor  the  males  alone  of 
many  birds,  having  acquired  and  transmitted  brilliant 
colonrs  to  their  male  offspring  alone.  But  I  by  no 
means  wish  to  maintain  that  the  influence  of  age  on. 
the  form  of  transmission  is  indirectly  the  sole  cause  of 
the  great  difference  in  brilliancy  between  the  sexes 
of  many  bii'ds. 

As  with  all  birds  in  which  the  sexes  differ  in  colour,  it 
is  an  interesting  question  whether  the  males  alone  have 
been  modified  through  spxual  selection,  the  females 
being  left,  as  far  as  tbis  agency  is  concerned,  unchanged 
or  only  partially  changed ;  or  whether  the  females  have 
been  specially  modified  through  natural  selection  for  the 
sake  of  protection,  I  irill  discuss  this  question  at  con- 
siderable length,  even  at  greater  length  than  its  intrinsic 
importance  deserves ;  fur  vaiious  curious  collateral  points 
may  thus  be  conveniently  considered, 

VOL.  iL  m 
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Before  we  enter  on  the  subject  of  colour,  more 
especially  in  reference  to  Mr.  Wallace's  conclusions, 
it  may  be  useful  to  discuss  under  a  similar  point  of 
view  some  other  differences  between  the  sexes.  A 
breed  of  fowls  formerly  existed  in  Germany '  in  which 
the  hens  were  furnished  with-  spurs;  they  were  good 
layers,  but  they  so  greatly  disturbed  their  nests  with 
their  spurs  that  they  could  not  be  allowed  to  sit  on  their 
own  eggs.  Hence  at  one  time  it  appeared  to  me  pro- 
bable that  with  the  females  of  the  wild  Gallinaceae 
the  development  of  spurs  had  been  checked  through 
natural  selection,  from  the  injury  thus  caused  to  their 
nests.  This  seemed  all  the  more  probable  as  the  wing- 
spurs,  which  could  not  be  injurious  during  nidification, 
are  often  as  well  developed  in  the  female  as  in  the 
male  ;  though  in  not  a  few  cases  they  are  rather  larger 
in  the  male.  When  the  male  is  furnished  with  leg- 
spurs  the  female  almost  always  exhibits  rudiments  of 
them, — the  rudiment  sometimes  consisting  of  a  mere 
scale,  as  with  the  species  of  Gallus.  Hence  it  might 
be  argued  that  the  females  had  aboriginally  been  fur- 
nished with  well-developed  spurs,  but  that  these  had 
subsequently  been  lost  either  through  disuse  or  natural 
selection.  But  if  this  view  be  admitted,  it  would  have 
to  be  extended  to  innumerable  other  cases ;  and  it  im- 
plies that  the  female  progenitors  of  the  existing  spur- 
bearing  species  were  once  encumbered  with  an  in- 
jurious appendage. 

In  some  few  genera  and  species,  as  in  Galloperdix, 
Acomus,  and  the  Javan  peacock  (Pavo  muiicus),  the 
females,  as  well  as  the  males,  possess  well- developed 
spurs.     Are  we  to  infer  from  this  fact  that  they  cun- 


*  Bechstein,  *  Natuxgesch.  Deutschlands/  1793,  B.  iii.  s.  339, 
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struct  a  different  sort  of  nest,  not  liable  to  be  injured 
by  their  spurs,  from  that  made  by  their  nearest  allies, 
so  that  there  has  been  no  need  for  the  removal  of 
their  spurs?  Or  are  we  to  suppose  that  these  fe- 
males especially  require  spurs  for  their  defence?  It 
is  a  more  probable  conclusion  that  both  the  presence 
and  absence  of  spurs  in  the  females  result  from  dif- 
ferent laws  of  inheritance  having  prevailed,  independ- 
ently of  natural  selection.  With  the  many  females 
in  which  spurs  appear  as  rudiments,  we  may  conclude 
that  some  few  of  the  successive  variations,  through 
which  they  were  developed  in  the  males,  occurred 
very  early  in  life,  and  were  as  a  consequence  trans- 
ferred to  the  females.  In  the  other  and  much  rarer 
cases,  in  which  the  females  possess  fully  developed 
spurs,  we  may  conclude  that  all  the  successive  variar 
tions  were  transferred  to  them ;  and  that  they  gra- 
dually acquired  the  inherited  habit  of  not  disturbing 
their  nests. 

The  vocal  organs  and  the  variously-modified  feathers 
for  producing  sound,  as  well  as  the  proper  instincts 
for  using  them,  often  differ  in  the  two  sexes,  but  are 
sometimes  the  same  in  both.  Can  such  differences  be 
accounted  for  by  the  males  having  acquired  these  organs 
and  instincts,  whilst  the  females  have  been  saved  from 
inheriting  them,  on  account  of  the  danger  to  which 
they  would  have  been  exposed  by  attracting  the  at- 
tention of  birds  or  beasts  of  prey?  This  does  not 
seem  to  me  probable,  when  we  think  of  the  multitude 
of  birds  which  with  impunity  gladden  the  country  with 
their  voices  during  the  spring.^    It  is  a  safer  conclu- 


•  Daines  Bamngton,  however,  thought  it  probable  (*  Phil.  Transact.* 
1773,  p.  164)  that  few  female  birds  sing,  because  the  talent  would  have 
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sion  that  as  vocal  and  instrumental  organs  are  of  special 
service  only  to  the  males  during  their  courtship,  these 
organs  were  developed  through  sexual  selection  and 
continued  use  in  this  sex  alone — the  successive  varia- 
tions and  the  effects  of  use  having  been  from  the  first 
limited  in  their  transmission  in  a  greater  or  less  degree 
to  the  male  offspring. 

Many  analogous  cases  could  be  advanced ;  for  in- 
stance the  plumes  on  the  head,  which  are  generally 
longer  in  the  male  than  in  the  female,  sometimes  of 
equal  length  in  both  sexes,  and  occasionally  absent  in 
the  female, — these  several  cases  sometimes  occurring 
in  the  same  group  of  birds.  It  would  be  difficult  to 
account  for  a  difference  of  this  kind  between  the  sexes 
on  the  principle  of  the  female  having  been  benefited  by 
possessing  a  slightly  shorter  crest  than  the  male,  and  its 
consequent  diminution  or  complete  suppression  through 
natural  selection.  But  I  will  take  a  more  favourable 
case,  namely,  the  length  of  the  tail.  The  long  train 
of  the  peacock  would  have  been  not  only  inconvenient 
but  dangerous  to  the  peahen  during  the  period  of  incu- 
bation and  whilst  accompanying  her  young.  Hence 
there  is  not  the  least  a  priori  improbability  in  the 
development  of  her  tail  having  been  checked  through 
natural  selection.  But  the  females  of  various  phea- 
sants, which  apparently  are  exposed  on  their  open  nests 
to  as  much  danger  as  the  peahen,  have  tails  of  con- 
siderable length.  The  females  as  well  as  the  males 
of  the  Menura  superha  have  long  tails,  and  they  build 
a  domed  nest,  which  is  a  great  anomaly  in  so  large  a 
bird.  Naturalists  have  wondered  how  the  female  Me- 
nura could  manage  her  tail  during  incubation ;  but  it 

been  dangerous  to  them  during  incubation.  He  adds,  that  a  similar 
view  may  possibly  account  for  the  inferiority  of  the  female  to  the  male 
in  plumage. 
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ia  now  known'  that  she  "enters  the  nest  Iiead  first, 
"and  then  turns  round  with  her  tail  sometimes  over 
"her  back,  but  more  often  bent  round  by  her  side. 
"  Thus  in  time  the  tail  beeomes  quite  askew,  and  is  a 
"tolerable  guide  to  the  length  of  time  the  bird  has 
been  silting."  Both  sexes  of  an  Australian  kingfisher 
(Tanysiptera  sylvia)  have  the  middle  tJiil-l'eathers  greatly 
lengthened ;  and  as  the  female  makes  her  nest  in  a 
hole,  these  feathers  become,  as  I  am  informed  by  Mr. 
B.  B.  Sharpe,  much  crumpled  during  nidification. 

In  these  two  cases  the  great  length  of  the  tail-feathers 
must  be  in  some  degree  inconvenient  to  the  female; 
and  as  in  both  species  the  tail-feathers  of  the  female 
are  somewhat  shorter  than  those  of  the  male,  it  might 
be  argueti  that  their  full  development  had  been  pre- 
rented  through  natural  selection.  Judging  from  these 
cases,  if  with  the  peahen,  the  development  of  the  tail 
had  been  checked  only  when  it  became  inconveniently 
ai  dangerously  long,  she  would  have  acquired  a  much 
longer  tail  than  she  actually  possesses;  for  her  tail  is 
not  nearly  ho  long,  relatively  to  the  size  of  her  body, 
aa  that  of  many  female  pheasants,  nor  longer  than  that 
of  the  female  turkey.  It  must  also  be  borne  in  mind, 
that  in  accordance  with  this  view  as  soon  as  the  tail  of 
the  peahen  became  dangerously  long,  and  its  develop- 
ment was  consequently  checked,  she  \vould  have  con- 
tinually reacted  on  her  male  progeny,  and  thus  have 
prevented  the  peacock  lirom  acquiring  his  present  mag- 
nificent train.  We  may  therefore  infer  that  the  length 
of  the  tail  in  the  peacock  and  its  shortness  in  the  pea- 
hen are  llie  result  of  the  requisite  variations  iu  the 
male  having  been  from  the  first  transmitted  to  the  male 
offspring  alone. 

'  Mr,  Itainsay,  m  'Proc.  Zoolog.  Soc.'  1808,  p, 
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We  are  led  to  a  nearly  similar  conclusion  with 
respect  to  the  length  of  the  tail  in  the  various  species 
of  pheasants.  In  the  Eared  pheasant  (Crossoptilon 
auritum)  the  tail  is  of  equal  length  in  both  sexes, 
namely,  sixteen  or  seventeen  inches;  in  the  common 
pheasant  it  is  about  twenty  inches  long  in  the  male, 
and  twelve  in  the  female;  in  Soemmerring's  pheasant, 
thirty-seven  inches  in  the  male,  and  only  eight  in  the 
female ;  and  lastly  in  Eeeve's  pheasant  it  is  sometimes 
actually  seventy-two  inches  long  in  the  male  and  six- 
teen in  the  female.  Thus  in  the  several  species,  the 
tail  of  the  female  differs  much  in  length,  irrespectively 
of  that  of  the  male;  and  this  can  be  accounted  for 
as  it  seems  to  me,  with  much  more  probability,  by  the 
laws  of  inheritance, — that  is  by  the  successive  varia- 
tions having  been  from  the  first  more  or  less  closely 
limited  in  their  transmission  to  the  male  sex, — than  by 
the  agency  of  natural  selection,  owing  to  the  length  of 
tail  having  been  injurious  in  a  greater  or  less  degree 
to  the  females  of  the  several  species. 

We  may  now  consider  Mr.  Wallace's  arguments  in 
regard  to  the  sexual  coloration  of  birds.  He  believes 
that  the  bright  tints  originally  acquired  through  sexual 
selection  by  the  males,  would  in  all  or  almost  all  cases 
have  been  transmitted  to  the  females,  unless  the  trans- 
ference had  been  checked  through  natural  selection. 
I  may  here  remind  the  reader  that  various  facts 
bearing  on  this  view  have  already  been  given  under 
reptiles,  amphibians,  fishes,  and  lepidoptera.  Mr. 
Wallace  rests  his  belief  chiefly,  but  not  exclusively,  as 
we  shall  see  in  the  next  chapter,  on  the  following  state- 
ment,® that  when  both  sexes  are  coloured  in  a  strikingly- 
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coDspicuous  manner  the  nest  is  of  such  a  nature  as  to 
conceal  the  sitting  bird ;  but  when  there  is  a  marked 
contrast  of  colour  between  the  sexes,  the  male  being 
gay  and  the  female  dull-coloured,  the  nest  is  open  and 
exposes  the  sitting  bird  to  view.  This  coincidence, 
as  far  as  it  goes,  certainly  supports  the  belief  that  the 
females  which  sit  on  open  nests  have  been  specially 
modified  for  the  sake  of  protection.  Mr.  Wallace 
admits  that  there  are,  as  might  have  been  expected, 
some  exceptions  to  his  two  rules,  but  it  is  a  questiou 
whether  the  exceptions  are  not  so  numerous  as  seriously 
to  invalidate  them. 

There  is  in  the  first  place  much  truth  in  the  Duke 
of  Argyll's  remark*  that  a  large  domed  nest  is  more 
conspicuous  to  an  enemy,  especially  to  all  tree-haunting 
carnivorous  animals,  than  a  smaller  open  nest.  Nor 
must  we  forget  that  with  many  birds  which  build  open 
nests  the  males  sit  on  the  eggs  and  aid  in  feeding  the 
young  as  well  as  the  females:  this  is  the  case,  for  in- 
stance, with  Pyranga  aediva^^  one  of  the  most  splendid 
birds  in  the  United  States,  the  male  being  vermilion, 
and  the  female  light  brownish-green.  Now  if  brilliant 
colours  had  been  extremely  dangerous  to  birds  whilst 
sitting  on  their  open  nests,  the  males  in  these  cases 
would  have  suffered  greatly.  It  might,  however,  be  of 
such  paramount  importance  to  the  male  to  be  bril- 
liantly coloured,  in  order  to  beat  his  rivals,  that  this 
would  more  than  compensate  for  some  additional  danger. 

Mr.  Wallace  admits  that  with  the  King-crows  (Di- 
crurus).  Orioles,  and  Pittidse,  the  females  are  conspi- 
cuously coloured,  yet  they  build  open  nests ;  but  he 
urges  that  the  birds  of  the  first  group  are  highly  pug- 


•  'Journal  of  Travel,'  edited  by  A.  Murray,  vol.  i.  1868,  p.  281. 
'•  Audubon,  *  Ornithological  Biography,*  vol.  i.  p.  233. 
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nacioas  and  could  defend  themselyes ;  that  those  of  the 
second  group  take  extreme  care  in  concealing  their 
open  nests,  but  this  does  not  invariably  hold  good ;  ^^ 
and  that  with  the  birds  of  the  third  group  the  females 
are  brightly  coloured  chiefly  on  the  under  surface.  Be- 
sides these  cases  the  whole  great  family  of  pigeons, 
which  are  sometimes  brightly,  and  almost  always  con- 
spicuously coloured,  and  which  are  notoriously  liable  to 
the  attacks  of  birds  of  prey,  oflTers  a  serious  exception 
to  the  rule,  for  pigeons  almost  always  build  open  and 
exposed  nests.  In  another  large  family,  that  of  the 
Humming-birds,  all  the  species  build  open  nests,  yet 
with  some  of  the  most  gorgeous  species  the  sexes  are 
alike;  and  in  the  majority,  the  females,  though  less 
brilliant  than  the  males,  are  very  brightly  coloured. 
Nor  can  it  be  maintained  that  all  female  humming- 
birds, which  are  brightly  coloured,  escape  detection  by 
their  tints  being  green,  for  some  display  on  their  upper 
surfaces  red,  blue,  and  other  colours.^^ 

In  regard  to  birds  which  build  in  holes  or  construct 
domed  nests,  other  advantages,  as  Mr.  Wallace  remarks, 
besides  concealment  are  gained,  such  as  sheltei*  from 
the  rain,  greater  warmth,  and  in  hot  countries  protec- 
tion from  the  rays  of  the  sun  ;^^  so  that  it  is  no  valid 


"  Jerdon,  *  Birds  of  India,'  vol.  ii.  p.  108.  Gould's  *  Handbook  of 
the  Birds  of  Australia/  vol.  i.  p.  463. 

"  For  instance,  the  female  Eupeiomena  macroura  has  the  head  and 
tail  dark  blue  with  reddish  loins ;  the  female  Lampomis  porphyrurw 
is  blackish-green  on  the  upper  surface,  with  the  lores  and  sidt-s  of  the 
throat  crimson ;  the  female  Eulampis  jugularis  has  the  top  of  the  head 
and  back  green,  but  the  loins  and  the  tail  are  crimson.  Many  other 
instances  of  highly  conspicuous  females  could  be  given.  See  Mr.  Gould's 
magnificent  work  on  this  family. 

"  Mr.  Salvin  noticed  in  Guatemala  (*  Ibis,'  1864,  p.  375)  that  hum- 
ming-birds were  much  more  unwilling  to  leave  their  nests  during  very 
hot  weather,  when  the  sun  was  shining  brightly,  than  duiing  cool, 
cloudy,  or  rainy  weather. 
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objection  to  his  view  that  many  birds  having  both  sexes 
obscurely  coloured  build  concealed  nests.^*  The  female 
Horn-bills  {Buceros),  for  instance,  of  India  and  Africa 
are  protected,  during  nidification,  with  extraordinary 
care,  for  the  male  plaisters  up  the  hole  in  which  the 
female  sits  on  her  eggs,  and  leaves  only  a  small  orifice 
through  which  he  feeds  her;  she  is  thus  kept  a  close 
prisoner  during  the  whole  period  of  incubation  ;^^  yet 
female  hornbills  are  not  more  conspicuously  coloured 
than  many  other  birds  of  equal  size  which  build  open 
nests.  It  is  a  more  serious  objection  to  Mr.  Wallace's 
Tiew,  as  is  admitted  by  him,  that  in  some  few  groups  the 
Baales  are  brilliantly  coloured  and  the  females  obscure, 
and  yet  the  latter  hatch  their  eggs  in  domed  nests. 
This  is  the  case  with  the  Grallinse  of  Australia,  the 
Superb  Warblers  (Maluridse)  of  the  same  country, 
the  Sun-birds  (Nectariniae),  and  with  several  of  the 
Australian  Honey-suckers  or  Meliphagidse.^® 

If  we  look  to  the  birds  of  England  we  shall  see  that 
there  is  no  close  and  general  relation  between  the 
colours  of  the  female  and  the  nature  of  the  nest  con- 
structed by  her.  About  forty  of  our  British  birds  (ex- 
cluding those  of  large  size  which  could  defend  them- 
selves) build  in  holes  in  banks,  rocks,  or  trees,  or  con- 
struct domed  nests.  If  we  take  the  colours  of  the 
female  goldfinch,  bullfinch,  or  blackbird,  as  a  standard 
of  the  degree  of  conspicuousness,  which  is  not  highly 
4angorous  to  the  sitting  female,  then  out  of  the  above 
forty  birds,  the  females  of  only  twelve  can  be  considered 


**  I  may  specify,  as  instances  of  obscurely-coloured  birds  building 
concealed  nests,  the  species  belonging  to  eight  Australian  genera, 
described  in  Gould's  *  Handbook  of  the  Birds  of  Australia,'  vol.  i. 
p.  340,  362,  365,  383,  387,  389,  391,  414. 

**  Jerdon,  *  Birds  of  India,*  vol.  i.  p.  244. 

*•  On  the  nidification  and  colours  of  thuse  latter  species,  see  Gould's 
*  Handbook,'  &c.,  vol.  i.  p.  504,  527. 
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as  conspicuous  to  a  dangerous  degree,  the  remaining 
twenty-eight  being  inconspicuous.^^  Nor  is  there  any 
close  relation  between  a  well-pronounced  diiference  in 
colour  between  the  two  sexes,  and  the  nature  of  the 
nest  constructed.  Thus  the  male  house-sparrow  {Passer 
domesticus)  differs  much  from  the  female,  the  male 
tree-sparrow  (P.  moiitanus)  differs  hardly  at  all,  and  yet 
both  build  well-concealed  nests.  The  two  sexes  of  the 
common  fly-catcher  {Museicajpa  grisola)  can  hardly  be 
distinguished,  whilst  the  sexes  of  the  pied  fly-catcher 
{M.  luduosa)  differ  considerably,  and  both  build  in  holes. 
The  female  blackbird  (Turdus  mervla)  differs  much, 
the  female  ring-ouzel  (T.  torquatus)  differs  less, 
and  the  female  common  thrush  {T,  musicus)  hardly 
at  all  from  their  respective  males ;  yet  all  build  open 
nests.-  On  the  other  hand,  the  not  very  distantly- 
allied  water-ouzel  (Cinclus  aquaticus)  builds  a  domed 
nest,  and  the  sexes  differ  about  as  much  as  in  the  case 
of  the  ring-ouzel.  The  black  and  red  grouse  {Tetrao 
tdrix  and  T.  Scoticus)  build  open  nests,  in  equally  well- 
concealed  spots,  but  in  the  one  species  the  sexes  differ 
greatly,  and  in  the  other  very  little. 

Notwithstanding  the  foregoing  objections,  I  cannot 
doubt,  after  reading  Mr.  Wallace's  excellent  essay, 


"  I  have  consulted,  on  this  subject,  Macgillivray's  *  British  Birds,* 
and  though  doubts  may  be  entertained  in  some  cases  in  regard  to  the 
degree  of  concealment  of  the  nest,  and  of  the  degree  of  conspicuousnes9 
of  the  female,  yet  the  following  birds,  which  all  lay  their  eggs  in  holes 
or  in  domed  nests,  can  hardly  be  considered,  according  to  the  above 
standard,  as  conspicuous:  Passer,  2  species;  Sturnus,  of  which  the 
female  is  considerably  less  brilliant  than  the  male ;  Cinclus ;  MotaciUa 
boarula  (?) ;  Erithiieus  (?);  Fruticola,  2  sp.;  Saxicola;  Ruticilla,  2 
sp. ;  Sylvia,  3  sp. ;  Parus,  3  sp. ;  Mecistura ;  Anorthura ;  Certhia ; 
Sitta ;  Yunx ;  Muscicapa,  2  sp. ;  Hirundo,  3  sp. ;  and  Cypselus.  The 
females  of  the  foUowing  12  birds  may  be  considered  as  conspiouoxis 
according  to  the  same  standard,  viz.,  Pastor,  Motacilla  alba,  Parus 
major  and  P.  cseruleus,  Upupa,  Picus^  4  sp.,  Goracias,  Alcedo,  and  Mezope. 
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that  looking  to  the  birds  of  the  world,  a  large  majority 
of  the  species  io  Mhicli  the  females  are  conBpicuously 
ooloured  (and  in  this  case  the  males  with  rare  exceptions 
are  equally  conspicuous),  bnild  concealed  nesta  for  the 
Bake  of  protection.  Mr.  Walla^'e  enumerates'*  a  long 
series  of  groups  in  which  this  rule  holds  good ;  but  it 
will  suffice  here  to  give,  as  instances,  the  more  familiar 
g?«ups  of  kingfishers,  toucans,  trogons,  puff-birds  (Capl- 
tonidffi),  plain  tain-eaters  (Musophagffi),  wood2}eckers,  and 
parrots.  Mr.  Wallace  believes  that  in  these  groups, 
aa  the  males  gradually  acquired  through  sexual  selec- 
tion  their  brilliant  colours,  these  were  transferred  to 
the  females  and  were  not  eliminated  by  natural  selec- 
tion, owuig  to  the  protection  which  they  already  enjoyed 
&om  their  manner  of  nidiflcation.  According  to  this 
view,  their  present  manner  of  nesting  was  acquired 
before  their  present  colours.  But  it  seems  to  me 
much  more  probable  that  in  most  cases  as  the  females 
were  gradually  rendered  more  and  more  brilliant  from 
partaking  of  the  colours  of  the  raale,  they  were  gradu- 
ally led  to  change  their  instincts  (supposing  that  they 
originttlly  built  open  nests),  and  to  seek  protection  by 
building  domed  or  concealed  nests.  No  one  who  studies, 
for  instance,  Audubon's  account  uf  the  differences  in  the 
nests  of  the  same  species  in  the  Northern  and  Southern 
United  States,'*  will  feel  any  great  difficulty  in  admit- 
ting that  birds,  either  by  a  chaoge  (in  the  strict  sense 
of  the  word)  of  their  habits,  or  through  the  natural 
selection  of  so-called  spontaneous  variations  of  in- 
stinct, might  readily  be  led  to  modify  their  nianuer  of 
nesting. 


"  '  Joumsl  of  Tratel,'  edited  by  A.  Murray,  toI,  i.  p.  78. 
"  See  msDy  atetemeats  ia  the  '  Omitholngical  Biography.'   Sec,  also, 
as  curious  abeervBtione  on  tlie  Qeats  of  Italian  birds  by  Engeaio 
tUmi,  in  the  '  AHi  dcUa  Buoiet^  ItaliaoB,'  vol.  si,  1869,  p.  4S7. 
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This  way  of  viewing  the  relation,  as  far  as  it  holds 
good,  between  the  bright  colours  of  female  birds  and 
their  manner  of  nesting,  receives  some  support  from 
certain  analogous  cases  occurring  in  the  Sahara  Desert. 
Here,  as  in  most  other  deserts,  various  birds,  and  many 
other  animals,  have  had  their  colours  adapted  in  a  won- 
derful manner  to  the  tints  of  the  surrounding  surface. 
Nevertheless  there  are,  as  I  am  informed  by  the  Rev. 
Mr.  Tristram,  some  curious  exceptions  to  the  rule ;  thus 
the  male  of  the  Monticola  cyanea  is  conspicuous  from 
his  bright  blue  colour,  and  the  female  almost  equally 
conspicuous  from  her  mottled  brown  and  white  plumage; 
both  sexes  of  tw  o  species  of  Dromolaea  are  of  a  lustrous 
black ;  so  that  these  three  birds  are  far  from  receiving 
protection  from  their  colours,  yet  they  are  able  to  sur- 
rive,  for  they  have  acquired  the  habit,  when  in  danger, 
of  taking  refuge  in  holes  or  crevices  in  the  rocks. 

With  respect  to  the  above-specified  groups  of  birds, 
in  which  the  females  are  conspicuously  coloured  and 
build  concealed  nests,  it  is  not  necessary  to  suppose 
that  eacli  separate  species  had  its  nidifying  instinct 
specially  modified ;  but  only  that  the  early  progenitors 
of  each  group  were  gradually  led  to  build  domed  or 
concealed  nests;  and  afterwards  transmitted  tliis  in- 
stinct, together  with  their  bright  colours,  to  their  modi- 
fied descendants.  This  conclusion,  as  far  as  it  can  be 
trusted,  is  interesting,  namely,  that  sexual  selection, 
together  with  equal  or  nearly  equal  inheritance  by  both 
sexes,  have  indirectly  determined  the  manner  of  nidifi- 
cation  of  whole  groups  of  birds. 

Even  in  the  groups  in  which,  according  to  Mr.  Wal- 
lace, the  females  from  being  protected  during  nidifica- 
tion,  have  not  had  their  bright  colours  eliminated 
through  natural  selection,  the  males  often  differ  in  a 
slight,  and  occasionally  in  a  considerable  degree,  from 
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the  females.  This  is  a  significant  fact,  for  such  diflfer- 
CTtoes  in  colour  must  be  accounted  for  on  the  principle 
of  some  of  the  variations  in  the  males  having  been  from 
the  first  limited  in  their  transmission  to  the  same  sex ; 
as  it  can  hardly  be  maintained  that  these  differences, 
especially  when  very  slight,  serve  as  a  protection  to 
the  female.  Thus  all  the  species  in  the  splendid  group 
of  the  Trogons  build  in  holes ;  and  Mr.  Gould  gives 
figures  ^°  of  both  sexes  of  twenty-five  species,  in  all  of 
which,  with  one  partial  exception,  the  sexes  difi'er  some- 
times slightly,  sometimes  conspicuously,  in  colour, — 
the  males  being  always  more  beautiful  than  the  females, 
though  the  latter  are  likewise  beautiful.  All  the 
q)ecies  of  kingfisher  build  in  holes,  and  with  most  of 
the  species  the  sexes  are  equally  brilliant,  and  thus  far 
Mr.  Wallace's  rule  holds  good;  but  in  some  of  the 
Australian  species  the  colours  of  the  females  are  rather 
less  vivid  than  those  of  the  male;  and  in  one  splen- 
didly-coloured species,  the  sexes  difier  so  much  that 
they  were  at  first  thought  to  be  specifically  distinct.^^ 
Mr.  E.  B.  Sharpe,  who  has  especially  studied  this 
group,  has  shewn  me  some  American  species  (Ceryle) 
in  which  the  breast  of  the  male  is  belted  with 
black.  Again,  in  Carcinentes,  the  difierence  between 
the  sexes  is  conspicuous:  in  the  male  the  upper  sur- 
fece  is  dull-blue  banded  with  black,  the  lower  surface 
being  partly  fawn-coloured,  and  there  is  much  red 
About  the  head;  in  the  female  the  upper  surface  is 
T^ddish-brown  banded  with  black,  and  the  lower  surface 
white  with  black  markings.  It  is  an  interesting  fact, 
as  shewing  how  the  same  peculiar    style  of  sexual 


*•  See  his  *  Monograph  of  the  Trogonidse,'  first  edition. 
^  Namely  Cyanalcyon.    Gonld's  *  Handbook  of  the  Birds  of  Aufi- 
tndia,'  vol.  i.  p.  133 ;  see,  also,  p.  130, 136. 
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colonriDg  often  characterises  allied  forms,  that  in  three 
species  of  Dacelo  the  male  differs  from  the  female  only 
in  the  tail  being  dnil-blne  banded  \rith  black,  whilst 
that  of  the  female  is  brown  with  blackish  bars ;  so  that 
here  the  tail  differs  in  colonr  in  the  two  sexes  in  exactly 
the  same  manner  as  the  whole  upper  surface  in  the 
sexes  of  Carcineutes. 

With  parrots,  which  likewise  build  in  holes,  we  find 
analogous  cases :  in  most  of  the  species  both  sexes  are 
brilliantly  coloured  and  undistinguishable,  but  in  not  a 
few  species  the  males  are  coloured  rather  more  vividly 
than  the  females,  or  even  very  differently  from  them. 
Thus,  besides  other  strongly-marked  differences,  the 
whole  under  surface  of  the  male  King  Lory  (Aprosmichis 
scapvlatus)  is  scarlet,  whilst  the  throat  and  chest  of  the 
female  is  green  tinged  with  red :  in  the  Euphema  splenr 
dida  there  is  a  similar  difference,  the  face  and  wing- 
coverts  moreover  of  the  female  being  of  a  paler  blue 
than  in  the  male.^  In  the  family  of  the  tits  (Parinse), 
which  build  concealed  nests,  the  female  of  our  common 
blue  tomtit  (Parus  cseruleus)  is  "  much  less  brightly 
coloured"  than  the  male;  and  in  the  magnificent  Sultan 
yellow  tit  of  India  the  difference  is  greater.^ 

Again  in  the  great  group  of  the  woodpeckers,^  the 
sexes  are  generally  nearly  alike,  but  in  the  Megor- 
jncus  validus  all  those  parts  of  the  head,  neck,  and 
breast,  which  are  crimson  in  the  male  are  pale  brown 
in  the  female.  As  in  several  woodpeckers  the  head  of 
the  male  is  bright  crimson,  whilst  that  of  the  female  is 


22  Every  gradation  of  difference  between  the  sexes  may  be  followed  in 
the  parrots  of  Australia.   See  Gould's  *  Handbook/  &e.,  vol.  ii.  p.  14-102. 

23  Macgillivrsiy's  *  British  Birds/  vol.  ii.  p.  433.    Jerdon,  *  Birds  of 
India/  vol.  ii.  p.  282. 

2*  AU  the  following  facts  are  taken  froD(i  M.  Malherbe's  magnificent 
*  Monographic  des  Picidecs/  1861, 
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plain,  it  occurred  to  me  that  this  colour  might  possibly 
make  the  female  dangerously  conspicuous,  whenever 
she  put  her  head  out  of  the  hole  containing  her  nest, 
and  consequently  tliat  this  colour,  in  accordance  with 
Mr.  Wallace's  belief,  had  been  eliminated.  This  view  is 
strengthened  by  what  Malherbe  states  with  respect  to 
Indopicus  carlotta ;  namely,  that  the  young  females, 
like  the  young  males,  have  some  crimson  about  their 
heads,  but  that  this  colour  disappears  in  the  adult 
female,  whilst  it  is  intensified  in  the  adult  male.  Never- 
theless the  following  considerations  render  this  view 
extremely  doubtful:  the  male  takes  a  fair  share  in 
incubation,^*  and  would  be  thus  far  almost  equally 
exposed  to  danger ;  both  sexes  of  many  species  have 
their  heads  of  an  equally  bright  crimson ;  in  other 
species  the  difference  between  the  sexes  in  the  amount 
of  scarlet  is  so  sliglit  that  it  can  hardly  make  any 
appreciable  difference  in  the  danger  incurred ;  and 
lastly,  the  colouring  of  the  head  in  the  two  sexes 
often  differs  slightly  in  other  ways. 

The  cases,  as  yet  given,  of  slight  and  graduated 
differences  in  colour  between  the  males  and  females 
in  the  groups,  in  which  as  a  general  rule  the  sexes 
resemble  each  other,  all  relate  to  species  which  build 
domed  or  concealed  nests.  But  similar  gradations  may 
likewise  be  observed  in  groups  in  which  the  sexes 
aa  a  general  rule  resemble  each  other,  but  which  build. 
open  nests.  As  I  have  before  instanced  the  Australian 
parrots,  so  I  may  here  instance,  without  giving  any 
details,  the  Australian  pigeons.^^  It  deserves  especial 
notice  that  in  all  these  cases  the  slight  differences  in 


*  Audubon's  *  Ornithological  Biography,'  vol.  ii.  p.  75 ;  see  also  the 
*  Ibia,'  vol.  L  p.  268. 
s*  Gould's  *  Handbook  of  the  Birds  of  Australia/  vol.  ii.  p.  109-149. 
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plumage  between  the  sexes  are  of  the  same  general 
nature  as  the  occasionally  greater  differences.  A  good 
illustration  of  this  fact  has  already  been  afforded  by 
those  kingfishers  in  which  either  the  tail  alone  or 
the  whole  upper  surface  of  the  plumage  differs  in  the 
same  manner  in  the  two  sexes.  Similar  cases  may  be 
observed  with  parrots  and  pigeons.  The  differences  in 
colour  between  the  sexes  of  the  same  species  are,  also, 
of  the  same  general  nature  as  the  differences  in  colour 
between  the  distinct  species  of  the  same  group.  For 
when  in  a  group  in  which  the  sexes  are  usually  alike, 
the  male  differs  considerably  from  the  female,  he  is 
not  coloured  in  a  quite  new  style.  Hence  we  may 
infer  tliat  within  the  same  group  the  special  colours  of 
both  sexes  when  they  are  alike,  and  the  colours  of  the 
male,  when  he  rliffers  slightly  or  even  considerably  from 
the  female,  have  in  most  cases  been  determined  by  the 
same  general  cause ;  this  being  sexual  selection. 

It  is  not  probable,  as  has  already  been  remarked, 
that  differences  in  colour  between  the  sexes,  when  very 
slight,  can  be  of  service  to  the  female  as  a  protection. 
Assuming,  however,  that  they  are  of  service,  they  might 
be  thought  to  be  cases  of  transition;  but  we  have  no 
reason  to  believe  that  many  species  at  any  one  time 
are  undergoing  change.  Therefore  we  can  hardly 
admit  that  the  numerous  females  which  differ  very 
slightly  in  colour  from  their  males  are  now  all  com- 
mencing to  become  obscure  for  the  sake  of  protection. 
Even  if  we  consider  somewhat  more  marked  sexual  dif- 
ferences, is  it  probable,  for  instance,  that  the  head  of  the 
female  chaffinch,  the  crimson  on  the  breast  of  the  female 
bullfinch, — the  green  of  the  female  greenfinch, — the 
crest  of  the  female  golden-crested  wren,  have  all  been 
rendered  less  bright  by  the  slow  process  of  selection  for 
the  sake  of  protection?  I  cannot  think  so ;  and  still  less 
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'with  the  slight  diflferences  between  the  sexes  of  those 
birds  which  build  coaeealed  nests.  On  the  otlier  hand, 
the  diflTerences  in  colour  between  the  sexes,  whether 
^eat  or  small,  may  to  a  large  extent  be  explained 
cm  the  principle  of  the  successive  variations,  acquired 
by  the  males  through  sexual  selection,  having  been 
froan  the  first  more  or  less  limited  in  their  transmission 
to  the  females.  That  the  degree  of  limitation  should 
differ  in  different  species  of  the  same  group  will  not 
surprise  any  one  who  has  studied  the  laws  of  inheritance, 
for  they  are  so  complex  that  they  appear  to  us  in  our 
ignorance  to  be  capricious  in  their  action.^^ 
*  As  far  as  I  can  discover  there  are  very  few  groups 
of  birds  containing  a  considerable  number  of  species, 
in  which  all  have  both  sexes  brilliantly  coloured 
and  alike ;  but  this  appears  to  be  the  case,  as  I  hear 
from  Mr.  Sclater,  with  the  Musophagas  or  plain- 
tain-eaters.  Nor  do  I  believe  that  any  large  group 
exists  in  which  the  sexes  of  all  the  species  are  widely 
dissimilar  in  colour :  Mr.  Wallace  informs  me  that 
the  chatterers  of  S.  America  (Cotingidw)  offer  one  of 
the  best  instances;  but  with  some  of  the  species,  in 
which  the  male  has  a  splendid  red  breast,  the  female 
exhibits  some  red  on  her  breast;  and  the  females  of 
other  species  shew  traces  of  the  green  and  other  colours 
of  the  males.  Nevertheless  we  have  a  near  approach 
to  close  sexual  similarity  or  dissimilarity  throughout 
sev^al  groups :  and  this,  from  what  has  just  been  said 
of  the  fluctuating  nature  of  inheritance,  is  a  some- 
what surprising  circumstance.  But  that  the  same 
laiw»  should  largely  prevail  with  allied  animals  is 
not'  surprising.     The  domestic  fowl   has  produced  a 


^  See  remarks  to  this  effect  in  my  work  on  *  Variation  under  Domes- 
HbHitlon,'  vol.  ii  chap.  xii. 
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great  number  of  breeds  and  sab-breeds^  and  in  tliese 
the  sexes  generally  differ  in  plumage;  so  tibat  it  has 
been  noticed  as  a  remarkable  circumstance  when  in 
certain  sub-breeds  they  resemble  each  other.  On  the 
other  hand,  the  domestic  pigeon  has  likewise  produced 
a  vast  number  of  distinct  breeds  and  sub-breed^  and 
in  these,  with  rare  exceptions,  the  two  sexes  are  identi- 
cally alike.  Therefore  if  other  species  of  Grallus  and 
Columba  were  domesticated  and  varied,  it  would  not  be 
rash  to  predict  that  the  same  general  rules  of  sexual 
similarity  and  dissimilarity,  depending  on  the  form  of 
transmission,  would,  in  both  cases,  hold  good.  In  a 
similar  maner  the  same  form  of  transmission  has  gene- 
rally prevailed  throughout  the  same  natural  groups^ 
although  marked  exceptions  to  this  rule  occur.  Within 
the  same  family  or  even  genus,  the  sexes  may  be 
identically  alike  or  very  different  in  colour.  Instances 
have  already  been  given  relating  to  the  same  genus, 
as  with  sparrows,  fly-catchers,  thrushes  and  grouse.  In 
the  family  of  pheasants  the  males  and  females  of  almost 
all  the  species  are  wonderfully  dissimilar,  but  are  quite 
similar  in  the  eared  pheasant  or  CrossoptUon  auritum. 
In  two  species  of  Chloephaga,  a  genus  of  geese,  the 
males  cannot  be  distinguished  from  the  females,  except 
by  size ;  whilst  in  two  others,  the  sexes  are  so  unlike 
that  they  might  easily  be  mistaken  for  distinct  species.^ 
The  laws  of  inheritance  can  alone  account  for  the 
following  cases,  in  which  the  female  by  acquiring  at 
a  late  period  of  life  certain  characters  proper  to  the 
male,  ultimately  comes  to  resemble  him  in  a  more  or 
less  complete  manner.  Here  protection  can  hardly 
have  come  into  play.  Mr.  Blyth  informs  me  that 
the  females  of  Oriolus   mdanocephalus  and  of  some 
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allied  species,  when  RufBciently  mature  to  breed,  differ 
considerably  in  plumage  fi'om  the  adult  males ;  but 
after  the  second  or  third  moulta  they  differ  only  in 
their  beaks  having  a  slight  greenish  tinge.  In  the 
"dwarf  bitterns  (Ardetta),  according  to  the  same  au- 
'thority,  "the  male  acquires  liis  final  livery  at  the 
*'  first  moult,  the  female  not  before  the  third  or  fourth 
'"  moult ;  ill  the  meanwhile  she  presents  an  ititer- 
'*  mediate  garb,  which  is  ultimately  exchanged  for  the 
"same  livery  as  that  of  the  male."  So  again  the 
female  Falco  peregrinus  acquires  her  blue  plumage 
more  slowly  than  the  male,  Mr.  Swinlioe  states  that 
with  one  of  the  Drongo  shrikes  {Dierurus  macrooercm) 
the  male  whilst  almost  a  neetling,  moults  his  soft 
brown  plumage  and  becomes  of  a  uniform  glossy 
greenish-black ;  but  the  female  retains  for  a  long  time 
the  white  striie  and  spots  on  the  axillary  feathers ; 
and  does  not  completely  assume  the  uniform  black 
eolour  of  tlie  male  for  the  first  three  years.  The  same 
excellent  observer  remarks  that  in  the  spring  of  the 
second  year  the  female  spoonbill  (Platalea)  of  China  re- 
sembles the  male  of  the  first  year,  and  tiiat  apparently 
it  is  not  until  the  third  spring  t-hat  she  acquires  the 
same  adult  plumage  as  that  possessed  by  the  male  at  a 
mach  earher  age.  The  female  BoiniyciUa  caroJineneie 
differs  very  httle  from  the  male,  biit  the  appendages, 
wlueh  like  heads  of  red  sealing-wax  ornament  the  wing- 
fftithers,  are  not  developed  iu  her  so  early  in  life  as  in 
the  male.  The  upper  mandible  i  n  the  male  of  an  Indian 
parrakeet  (Palfmmis  Javanicus)  is  coral-red  from  his 
earliest  youth,  but  in  the  lemale,  as  Mr.  BIyth  haa 
observed  witli  caged  and  wild  birds,  it  is  at  fii-st  black 
and  does  not  become  red  until  the  bird  is  at  least  a  year 
old,  at  which  age  the  sexes  resemble  each  otiier  in  all 
Eeapecta.     Both  sexes  of  the  wild  turkey  are  ultimately 
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funiished  with  a  tuft  of  bristles  on  the  breast,  bat  in 
two-year-old  birds  the  toft  is  about  fonr  inches  long  in 
the  male  and  hardly  apparent  in  the  female;  when, 
however,  the  latter  has  reached  her  fourth  year,  it  is 
£rom  four  to  five  inches  in  length.^ 

In  these  cases,  the  females  follow  a  normal  course  of 
development  in  ultimately  becoming  like  the  males ;  and 
such  cases  must  not  be  confounded  with  those  in  which 
diseased  or  old  females  assume  masculine  characters, 
or  with  those  in  which  perfectly  fertile  females,  whilst 
young,  acquire  through  variation  or  some  unknown  cause 
the  characters  of  the  male.^  But  aU  these  cases  have 
so  much  in  common  that  they  depend,  according  to  the 
hypothesis  of  pangenesis,  on  gemmules  derived  from  each 
part  of  the  male  being  present,  though  latent,  in  the  fe- 
male; their  development  following  on  some  slight  change 
in  the  elective  aflSnities  of  her  constituent  tissues. 

A  few  words  must  be  added  on  changes  of  plumage 
in  relation  to  the  season  of  the  year.  From  reasons 
formerly  assigned  there  can  be  little  doubt  that  the 
elegant  plumes,  long  pendant  feathers,  crests,  &c.,  of 
egrets,  herons,  and  many  other  birds,  which  are  deve- 
loped and  retained  only  during  the  summer,  serve 
exclusively  for  ornamental  or  nuptial  purposes,  though 


^  On  Ardetta,  Translation  of  Cuvier's  *  Begne  Animal/  by  Mr.  Bly tL, 
footnote,  p.  159.  On  the  Peregrine  Falcon,  Mr.  Blyth,  in  Charles- 
wortli'jj  *  Mag.  of  Nut.  Hist.'  vol.  i.  1837,  p.  30i.  On  Dicrurus,  *  Ibia,' 
1863,  p.  44.  On  the  Platalea,  *  Ibis,'  vol.  vi.  1864,  p.  366.  On  the 
Bombycilla,  Audubon's  *Omitholog.  Biography,'  voL  i.  p.  229.  On 
the  Puhoornis,  see,  also,  Jerdon,  *  Birds  of  India,'  vol.  i.  p.  263. 
On  the  wild  turkey,  Audubon,  ibid.  vol.  i.  p.  15 :  I  hear  from  Judge 
Caton  thut  in  Illinois  the  female  very  rarely  acquires  a  tuft. 

^  Mr.  Blyth  has  recorded  (Translation  of  Cuvier's  *  Begne  Animal,' 
p.  158)  various  instances  with  Lanius,  Buticilla,  Linaria,  and  Anas. 
Audubon  has  also  recorded  a  similar  case  Q  Ornith.  Biog.'  vol.  v.  p.  519) 
with  Tyranga  xstiva. 


to  both  sexes.  The  female  is  tLus  renderotl 
more  conspicuous  duriug  the  period  of  incubation  than 
during  the  winter ;  but  such  birds  as  herons  and  egrets 
would  be  able  to  defend  themRelves.  As,  however, 
plumes  would  probably  be  inconvenient  and  certainly 
of  no  uae  during  the  winter,  it  is  possible  that  the 
habit  of  moulting  twice  in  the  year  may  have  been 
gradually  acquired  through  natural  selection  for  the 
flak«  of  casting  off  inconvenient  ornaments  during  the 
winter.  But  this  view  cannot  be  extended  to  the  many 
waders,  in  which  the  summer  and  winter  plumages 
differ  \-ery  little  in  colour.  With  defenceless  species, 
in  which  either  both  sexes  or  the  males  alone  become 
extremely  conspicuous  during  the  breeding-season, — 
or  when  the  males  acquire  at  this  season  such  long 
wing  or  tail-feathers  as  to  impede  their  flight,  as  with 
CoBinetornis  and  Vidua, — it  certainly  at  first  appears 
highly  probable  that  (he  second  moult  has  been  gained 
fat  the  special  purpose  of  throwing  off  these  ornaments. 
We  must,  however,  remember  that  many  birds,  such  as 
Krds  of  Paradise,  the  Argus  pheasant  and  peacock,  do 
Hot  cast,  their  plumes  during  the  winter;  and  it  can 
hardly  be  maintained  that  there  is  something  in  the 
constitution  of  these  birds,  at  least  of  the  Gallinaceie, 
rendering  a  double  moult  impossible,  for  the  ptarmigan 
moulla  thrice  in  the  year.^^  Hence  it  must  he  con- 
ndered  aa  doubtful  whether  the  many  species  which 
moult  their  ornamental  plumes  or  lose  their  bright 
t-olonrs  during  the  winter,  have  acquired  this  habit  on 
HCcount  of  the  inconvenience  or  danger  which  they  would 
otherwise  have  suffered, 

I  conclude,  therefore,  that   the   habit  of  moulting 
twice  in  the  year  was  in  most  or  all  cases  first  acquired 

"  Sl-b  Gould's  '  Binls  of  Great  Britain.' 
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for  some  distinct  purpose,  perhaps  for  gaining  a  wanner 
winter  covering;  and  that  variations  in  the  plumage 
occurring  during  the  summer  were  accumulated  through 
sexual  selection,  and  transmitted  to  the  offspring  at  the 
same  season  of  the  year.  Such  variations  being  inhe- 
rited either  by  both  sexes  or  by  the  males  alone,  accord- 
ing to  the  form  of  inheritance  which  prevailed.  This 
appears  more  probable  than  that  these  species  in  all 
cases  originally  tended  to  retain  their  ornamental 
plumage  during  the  winter,  but  were  saved  from  this 
through  natural  selection,  owing  to  the  inconvenience 
or  danger  thus  caused. 

I  have  endeavoured  in  this  chapter  to  shew  that  the 
arguments  are  not  trustworthy  in  favour  of  the  view 
that  weapons,  bright  colours,  and  various  ornaments, 
are  now  confined  to  the  males  owing  to  the  conversion, 
by  means  of  natural  selection,  of  a  tendency  to  the  equal 
transmission  of  characters  to  both  sexes  into  transmis- 
sion to  the  male  sex  alone.  It  is  also  doubtful  whether 
the  colours  of  many  female  birds  are  due  to  the  preser- 
vation, for  the  sake  of  protection,  of  variations  which 
were  from  the  first  limited  in  their  transmission  to  the 
female  sex.  But  it  will  be  convenient  to  defer  any 
further  discussion  on  this  subject  until  I  treat,  in  the 
following  chapter,  on  the  differences  in  plumage  between 
the  young  and  old. 
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Birds — concluded. 

The  immature  plumage  in  relation  to  the  character  of  the  plumage 
in  hoth  sexes  when  adult  —  Six  classes  of  cases  —  Sexual  differ- 
ences between  the  males  of  closely-allied  or  representative  species 

•  —  The  female  assuming  the  characters  of  the  male  —  Plumage  of 
the  young  in  relation  to  the  summer  and  winter  plumage  of  the 
adults  —  On  the  increase  of  beauty  in  the  Birds  of  the  World  — 
Protective  colouring  —  Conspicuously-coloured  birds  —  Novelty 
appreciated  —  Summary  of  the  four  chapters  on  Birds. 

Wb  must  now  consider  the  transmission  of  characters 
as  limited  by  age  in  reference  to  sexual  selection. 
The  truth  and  importance  of  the  principle  of  inheri- 
tance at  corresponding  ages  need  not  here  be  discussed, 
as  enough  has  already  been  said  on  the  subject.  Before 
giving  the  several  rather  complex  rules  or  classes  of 
eases,  under  which  all  the  differences  in  plumage 
between  the  young  and  the  old,  as  far  as  known  to 
me,  may  be  included,  it  will  be  well  to  make  a  few 
poreliminary  remarks. 

"With  animals  of  all  kinds  when  the  young  differ  in 
oolour  from  the  adults,  and  the  colours  of  the  former  are 
not,  as  far  as  we  can  see,  of  any  special  service,  they 
may  generally  be  attributed,  like  various  embryological 
structures,  to  the  retention  by  the  young  of  the  character 
of  an  early  progenitor.  But  this  view  can  be  maintained 
with  confidence,  only  when  the  young  of  several  species 
closely  resemble  each  other,  and  likewise  resemble 
other  adult  species  belonging  to  the  same  group;  for 
the  latter  are  the  living  proofs  that  such  a  state  of 
things  was  formerly  possible.    Young  lions  and  pumas 
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are  marked  with  feeble  stripes  or  rows  of  spots,  and  as 
many  allied  species  both  young  and  old  are  similarly 
marked,  no  naturalist,  who  belieres  in  the  gradual 
evolution  of  species,  will  doubt  that  the  pix^enitor  of 
the  lion  and  puma  was  a  striped  animal,  the  young 
haying  retained  vestiges  of  the  stripes,  like  the  kittens 
of  black  cats,  which  when  grown  up  are  not  in  the  least 
striped.  Many  species  of  deer,  which  when  mature  are 
not  spotted,  are  whilst  young  covered  with  white  spot^ 
as  are  likewise  some  few  species  in  their  adult  state. 
So  again  the  young  in  the  whole  family  of  pigs  (Suidae), 
and  in  certain  rather  distantlv-allied  animals,  such  as 

m 

the  tapir,  are  marked  with  dark  longitudinal  stripes; 
but  here  we  have  a  character  apparently  derived  from 
an  extinct  progenitor,  and  now  preserved  by  the  young 
alone.  In  all  such  cases  the  old  have  had  their  colours 
changed  in  the  course  of  time,  whilst  the  young  have 
remained  but  little  altered,  and  this  has  been  eflfected 
through  the  principle  of  inheritance  at  corresponding 
ages. 

This  same  principle  applies  to  many  birds  belonging 
to  various  groups,  in  which  the  young  closely  resemble 
each  other,  and  diflFer  much  from  their  respective  adult 
parents.  The  young  of  almost  all  the  GallinacesB,  and 
of  some  distantly-allied  birds  such  as  ostriches,  are 
whilst  covered  with  down  longitudinally  striped ;  but 
this  character  points  back  to  a  state  of  things  so  re- 
mote that  it  hardly  concerns  us.  Young  cross-bills 
(Loxia)  have  at  first  straight  beaks  like  those  of  other 
finches,  and  in  their  immature  striated  plumage  they 
resemble  the  mature  redpole  and  female  siskin,  as  well 
as  the  young  of  the  goldfinch,  greenfinch,  and  some 
other  allied  species.  The  young  of  many  kinds  of 
buntings  (Emberiza)  resemble  each  other,  and  like- 
wise the  adult  state  of  the  common  bunting,  E.  mUi- 


aria.  In  almost  the  whole  large  group  of  tliruslies 
the  young  have  their  breasts  spotted — a  character 
which  18  retained  by  many  species  throughout  life, 
but  is  quite  lost  by  others,  as  by  the  Turdys  viigra- 
(orius.  So  agiiin  with  ninny  thrushes,  tlie  feathers  on 
the  back  are  mottled  before  they  are  moulted  for  the 
first  time,  and  this  character  is  retained  for  life  by 
certain  eastern  species.  The  young  of  many  species  of 
shrikes  (Laniua),  of  some  woodpeckers,  and  of  an  Indian 
pigeon  {Chaleojiha^  Indious),  are  transversely  striped 
on  the  under  surface ;  and  certain  allied  species  or 
genera  when  adult  are  similarly  marked.  In  some 
eloaely-aliied  and  resplendent  Indian  cuckoos  (Chryso- 
coccyx),  the  species  when  mature  differ  considerably 
from  each  other  in  colour,  but  the  young  cannot  be  dis- 
tinguished. The  young  of  an  Indian  goose  {Sarkidiomia 
mdanonotus)  closely  resemble  in  plumage  an  allied 
genus,  Uendroeygua,  when  mature.^  Similar  facts  will 
hereafter  be  given  in  regard  to  certain  herons.  Young 
black  grouse  (Teirao  idrix)  reswmble  the  young  as  well 
ae  the  old  of  certain  other  species,  for  instance  the  red 
gronse  or  T.  acoiioua.  Finally,  as  Mr.  Elyth,  who  baa 
attended  closely  to  tliis  subject,  has  well  remarked,  the 
natural  affinities  of  many  species  are  best  exhibited  in 
their  immature  plumage ;  and  as  the  true  affinities  of 
all  organic  beings  depend  on  their  descent  from  a 
common  progenitor,  this  remark  strongly  confirms  the 
belief  that  the  immature  plumage  approximately  shews 
ns  the  former  or  ancestral  condition  of  the  species. 

'  In  regaril  to  thriulies,  shrikea,  and  wnodpeckora,  seo  Mr.  BIjth,  In 
Chaileawutth'a  '  Mag.  of  Nat.  Hist.'  vol.  i.  1837,  p.  304 ;  also  footnote 
to  lis  traoBlation  of  CuviL'r's  '  Etgne  Auimsl,'  p.  159.  I  gi»B  the  pbbb 
of  Losia  from  Mr.  Blytli'a  information.  On  thniHhes,  see  also  Aadubon, 
'Oinith,  Biogntphj,'  vol,  ii.  p.  IBS.  On  Chryaoooccyi  and  Chftl- 
oopbapa,  BIylh,  aa  qnoled  in  Jerdoo'a  '  Birds  of  India,'  Tol.  iii,  p.  485. 
On  Satkiiiiomia,  Bljth,  in  '  Ibis,'  18G7,  p.  175. 
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Although  many  young  birds  belonging  to  various 
orders  thus  give  us  a  glimpse  of  the  plumage  of  their 
remote  progenitors,  yet  there  are  many  other  birds,  both 
dull-coloured  and  bright-coloured,  in  which  the  yoimg 
closely  resemble  their  parents.  With  such  species  the 
young  of  the  different  species  cannot  resemble  each  other 
more  closely  than  do  the  parents ;  nor  can  they  present 
striking  resemblances  to  allied  forms  in  their  adult 
state.  They  give  us  but  little  insight  into  the  plumage 
of  their  progenitors,  excepting  in  so  far  that  when  tho 
young  and  the  old  are  coloured  in  the  same  general 
manner  throughout  a  whole  group  of  species,  it  is  pro- 
bable that  their  progenitors  were  similarly  coloured. 

We  may  now  consider  the  classes  of  cases  or  rules 
under  which  the  differences  and  resemblances,  between 
the  plumage  of  the  young  and  the  old,  of  both  sexes  or 
of  one  sex  alone,  may  be  grouped.  Kules  of  this  kind 
were  first  enounced  by  Cuvier;  but  with  the  progress 
of  knowledge  they  require  some  modification  and  ampli- 
fication. This  I  have  attempted  to  do,  as  far  as  the 
extreme  complexity  of  the  subject  permits,  from  infor- 
mation derived  from  various  sources ;  but  a  full  essay 
on  this  subject  by  some  competent  ornithologist  is 
much  needed.  In  order  to  ascertain  to  what  extent 
each  rule  prevails,  I  have  tabulated  the  facts  given  in 
four  great  works,  namely,  by  Macgillivray  on  the  birds 
of  Britain,  Audubon  on  those  of  North  America,  Jerdon 
on  those  of  India,  and  Gould  on  those  of  Australia.  I 
may  here  premise,  firstly,  that  the  several  cases  or  rules 
graduate  into  each  other ;  and  secondly,  that  when  the 
young  are  said  to  resemble  their  parents,  it  is  not 
meant  that  they  are  identically  alike,  for  their  colours 
are  almost  alwavs  rather  less  vivid,  and  the  feathers 
are  softer  and  often  of  a  different  shape. 


CLASSES   OF   OASES. 


RDLES  OB   CLASSES   OF   CASES. 

I.  When  the  adult  male  is  more  beautiful  or  con- 
spicuous than  the  adult  femalgj  the  young  of  both  sexes 
in  their  first  plumage  closely  resemble  the  adult  female, 
a8  with  the  common  fowl  aud  peacock ;  or,  as  occasion- 
ally occurs,  they  resemble  her  much  more  closely  than 
they  do  the  adult  male. 

II.  When  the  adult  female  is  more  conspicuous  than 
the  adult  mate,  as  sometimes  though  rarely  occurs,  the 
young  of  both  sexes  in  their  first  plumage  resemble 
the  adult  male. 

III.  When  the  adult  male  resembles  tlie  adult  female, 
the  young  of  both  sexes  hiiTe  a  peculiar  first  plumage 
of  their  own,  as  with  the  lobin. 

IV.  When  the  adult  male  resembles  the  adult  female, 
the  young  of  both  sexes  in  their  first  plumage  resemble 
the  adultS)  as  with  the  kingfisher,  many  parrots,  crows, 
hedge-warblers. 

V.  When  the  adults  of  both  sexes  have  a  distinct 
winter  and  summer  plumage,  whether  or  not  the  male 
differs  li-om  the  female,  the  young  resemble  the  adults 
of  both  sexes  iu  their  winter  dress,  or  much  more  rarely 
in  their  summer  dress,  or  they  resemble  the  females 
alone;  or  tlie  young  may  have  an  intermediate  cha- 
i-acter ;  or  agam  they  may  difi'er  greatly  from  the  adults 
in  both  their  seasonal  plumages. 

VI.  In  some  few  cases  the  young  in  their  first  plumage 
differ  from  each  other  according  to  sex ;  the  young 
males  resembling  more  or  less  closely  the  adult  males, 
and  the  young  females  more  or  less  closely  the  adult 
females. 

Class  I. — In  this  class,  the  young  of  both  sexes 
resemble,  more  or  less  closely,  the  adult  female,  whilst 
the  adult  male  differs,  often  in  the  most  conspicuous 
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manner,  from  the  adult  female.  Innumerable  instances 
in  all  Orders  could  be  given ;  it  will  suffice  to  call  to 
mind  the  common  pheasant,  duck,  and  house-sparrow. 
The  cases  under  this  class  graduate  into  others.  Thus 
the  two  sexes  when  adult  may  diifer  so  slightly,  and  the 
young  so  slightly  from  the  adults,  that  it  is  doubtful 
whether  such  cases  ought  to  come  under  the  present,  or 
under  the  third  or  fourth  classes.  So  again  the  young 
of  both  sexes,  instead  of  being  quite  alike,  may  diflFer 
in  a  slight  degree  from  each  other,  as  in  our  sixth  class. 
These  transitional  cases,  however,  are  few  in  number, 
or  at  least  are  not  strongly  pronounced,  in  comparison 
with  those  which  come  strictly  under  the  present  class. 
The  force  of  the  present  law  is  well  shewn  in  those 
groups,  in  which,  as  a  general  rule,  the  two  sexes  and 
the  young  are  all  alike ;  for  when  the  male  in  these 
groups  does  differ  from  the  female,  as  with  certain  par- 
rots, kingfishers,  pigeons,  &c.,  the  young  of  both  sexes 
resemble  the  adult  female.^  We  see  the  same  fact  ex- 
hibited still  more  clearly  in  certain  anomalous  cases ; 
thus  the  male  of  Heliothrix  aurieulata  (one  of  the  hum- 
ming-birds) differs  conspicuously  from  the  female  in 
having  a  splendid  gorget  and  fine  ear-tufts,  but  the 
female  is  remarkable  from  having  a  much  longer  tail 
than  that  of  the  male ;  now  the  young  of  both  sexes 


*  See,  for  instance,  Mr.  Gould's  account  ('  Handbook  of  the  Birds  of 
Australia,'  vol.  i.  p.  133)  of  Cyanalcyon  (one  of  the  Kingfishers)  in  which, 
however,  the  young  male,  though  resembling  the  adult  female,  is  less 
brilliantly  coloured.  In  some  species  of  Dacelo  the  males  have  blue 
tails,  and  the  females  brown  ones ;  and  Mr,  R.  B.  Sharpe  informs  me 
that  the  tail  of  the  young  male  of  D.  Gaudichaudi  is  at  first  brown. 
Mr.  Gould  has  described  (ibid.  vol.  ii.  p.  14,  20,  37)  the  sexes  and 
the  young  of  certain  Black  Cockatoos  and  of  the  King  Lory,  with 
which  the  same  rule  prevails.  Also  Jerdon  (*  Birds  of  India,'  vol.  i.  p. 
260)  on  the  Paheornis  rosay  in  which  the  young  are  more  like  the 
female  than  the  male.  See  Audubon  (*  Ornith.  Biograph.'  vol.  ii.  p. 
475)  on  the  two  sexes  and  the  young  of  Cdumba  passerina. 
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resemble  (with  the  exception  of  the  breast  being  spotted 
with  bronze)  the  adult  female  ia  all  respects  iucludiug 
the  length  of  her  tail,  so  that  the  tail  of  the  male 
actoally  becomes  shorter  as  he  reaches  maturity,  which 
is  a  most  unusual  circumstance,*  Again,  the  plumage 
of  the  male  goosander  (Merffus  merganser)  is  more  con- 
spicuouslj-  coloured,  with  the  acapular  and  secondary 
wing-i'eathera  much  longer  than  in  the  female,  but  diffei-- 
ently  from  what  occurs,  as  far  as  1  kuow,  in  any  other 
bird,  the  crest  of  the  adult  male,  though  broader  than 
that  of  the  female,  is  considerably  shorter,  being  only  a 
little  above  an  inch  iu  length;  the  crest  of  the  female 
being  two  and  a  half  inches  Jong.  Now  the  young  of 
both  sexes  resemble  in  all  respects  the  adult  female, 
80  that  their  crests  are  actually  of  greater  length  though 
narrower  than  iu  the  adult  male.* 

When  the  young  and  the  females  closely  resemble 
each  other  and  both  differ  from  the  male,  the  most  ob- 
vious conclusion  ia  that  the  male  alone  has  been  modi- 
fied. Even  in  the  anomalous  cases  of  the  Heliothrix 
and  Mei^s,  it  is  probable  that  originally  both  adult 
aexes  were  furnisiied,  the  one  Bpecies  with  a  much  elon- 
gated tail,  and  thu  ot.her  with  a  much  elongated  crest, 
these  characters  having  since  been  partially  lost  by  the 
adult  males  from  some  uoex[)laiaed  cause,  and  trans- 
mitted in  their  diminished  state  to  their  male  offspring 
alone,  when  arrived  at  the  corresponding  uge  of  ma- 
turity. The  belief  tiiat  in  the  present  chiss  the  male 
alone  has  been  modified,  as  far  as  tiie  differences  be- 
tween the  male  and  the  female  together  with  her 
young  are  concerned,  is  strongly  supported  by  some 


*  I  owe  tliia  inforniatimi  to  Mr.  Gould  who  adewed  me  t 
le  aW>  Ma  '  lotEvdliutioii  to  the  TrocMlldaa.'  IStJl,  p.  12< 
'  MBcgiUivriij-,  ■  Hi=t.  Bril.  BhOe,'  vol.  v,  p,  207-214. 
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remarkable  facts  recorded  by  Mr.  BIyth,*  with  respect 
to  closely-allied  species  which  represent  each  other  in 
distinct  countries.  For  with  several  of  these  represen- 
tative species  the  adult  males  have  undergone  a  cer- 
tain amount  of  change  and  can  be  distinguished ;  the 
females  and  the  young  being  undistinguishable,  and 
therefore  absolutely  unchanged.  This  is  the  case  with 
certain  Indian  chats  (Thamnobia),  with  certain  honey- 
suckers  (Nectariuia),  shrikes  (Tephrodornis),  certain 
kingfishers  (Tanysiptera),  Kallij  pheasants  (Gallopha- 
sis),  and  tree-partridges  (Arboricola). 

In  some  analogous  cases,  namely  with  birds  having 
a  distinct  summer  and  winter  plumage,  but  with  the 
two  sexes  nearly  alike,  certain  closely-allied  species 
can  easily  be  distinguished  in  their  summer  or  nuptial 
plumage,  yet  are  undistinguishable  in  their  winter  as 
well  as  in  their  immature  plumage.  This  is  the  case 
with  some  of  the  closely-allied  Indian  wag-tails  or  Mota- 
cillaB.  Mr.  Swinhoe®  informs  me  that  three  species  of 
Ardeola,  a  genus  of  herons,  which  represent  each  other 
on  separate  continents,  are  *'  most  strikingly  different " 
when  ornamented  with  their  summer  plumes,  but  are 
hardly,  if  at  all,  distinguishable  during  the  winter.  The 
young  also  of  these  three  species  in  their  immature 
plumage  closely  resemble  the  adults  in  their  winter 
dress.  This  case  is  all  the  more  interesting  because 
with  two  other  species  of  Ardeola  both  sexes  retain, 
during  the  winter  and  summer,  nearly  the  same  plum- 


*  See  his  admirable  paper  la  the  *  Journal  of  the  Asiatic  Soc.  or 
Bengal/  vol.  xix.  1850,  p.  223 ;  see  also  Jerdon,  *  Birds  of  India,*  vol.  i. 
introduction,  p.  xxix.  In  regard  to  Tanysiptera,  Prof.  Schlegel  told 
Mr.  Blyth  that  he  could  distinguish  several  distinct  races,  solely  by 
oomparino;  the  adult  males. 

**  See  also  Mr.  Swinhoe,  in  *  Ibis,'  July,  1883,  p.  131 ;  and  a  previous 
paper,  with  an  extract  from  a  note  by  Mr.  Blyth,  in  *  Ibis,'  Jan.  1861, 
p.  52. 


age  as  that  posseesed  by  tlie  three  first  species  during 
the  winter  and  in  theii-  iininiitiiri3  state ;  and  this  plam- 
age,  whicli  is  common  to  several  distinct  species  at 
different  ages  and  seasons,  probably  shews  us  how  the 
progenitor  of  the  genus  was  coloured.  In  all  these 
cases,  the  nuptial  plumage  which  we  may  assume  was 
originally  acquired  by  the  adult  males  during  the  breed- 
ing-season, and  transmitt^ed  to  the  adults  of  both  sexes 
at  the  corresjionding  season,  has  been  modified,  whilst 
the  winter  and  immature  plumages  Lave  been  left  un- 
changed. 

The  question  naturally  arises,  how  is  it  that  in  these 
latter  cases  the  winter  plumage  of  both  sexes,  and  in 
the  former  cases  the  plumage  of  the  adult  females,  as 
well  as  the  immature  plumage  of  the  young,  have  not 
been  at  all  affected  ?  The  species  which  represent  each 
other  in  distinct  countries  will  almost  always  have 
been  exposed  to  somewhat  different  conditions,  but  we 
can  hardly  attribute  the  modi^cation  of  the  plumage 
in  the  males  alone  to  this  action,  seeing  that  the 
temales  and  the  young,  though  similarly  exposed,  have 
not  been  affected.  Hardiy  any  fact  in  nature  shews 
us  mote  clearly  how  subordinate  in  importance  is  the 
direct  action  of  the  conditions  of  life,  in  comparison 
with  the  accumulation  through  selection  of  indefinite 
variations,  than  the  surprising  difference  between  the 
sexes  of  many  bii'ds ;  i'or  both  sexes  must  have  con- 
sumed the  same  food  and  have  been  exposed  to  the 
same  climate.  Nevertheless  we  are  not  precluded  from 
behaving  that  in  the  course  of  time  new  conditions 
may  produce  some  direct  effect ;  we  see  only  that  this 
is  subordinate  in  importance  to  the  accumulated  results 
of  selection.  Wheu,  however,  a  species  migrates  into 
a  new  country,  and  this  must  precede  the  formation  of 
representative  species,  the  changed  conditions  to  which 
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they  will  almost  always  have  been  exposed  will  cause 
them  to  undergo,  judging  from  a  widely-spread  analooy, 
a  certain  amount  of  fluctuating  variability.  In  this 
ease  sexual  selection,  which  depends  on  an  element 
eminently  liable  to  change — ^namely  the  taste  or  admi- 
ration of  the  female — will  have  had  new  shades  of  colour 
or  other  differences  to  act  on  and  accumulate ;  and  as 
sexual  selection  is  always  at  work,  it  would  (judging 
from  what  we  know  of  the  results  on  domestic  animals 
of  man's  unintentional  selection),  be  a  surprising  fact  if 
animals  inhabiting  separate  districts,  which  can  never 
cross  and  thus  blend  their  newly-acquired  characters, 
were  not,  after  a  sufficient  lapse  of  time,  differently 
modified.  These  remarks  likewise  apply  to  the  nuptial 
or  summer  plumage,  whether  confined  to  the  males  or 
common  to  both  sexes. 

Although  the  females  of  the  above  closely-allied 
species,  together  with  their  young,  differ  hardly  at  all 
from  each  other,  so  that  the  males  alone  can  be  distin- 
guished, yet  in  most  cases  the  females  of  the  species 
within  the  same  genus  obviously  differ  from  each  other. 
The  differences,  however,  are  rarely  as  great  as  between 
the  males.  We  see  this  clearly  in  the  whole  family  of 
the  GallinaceaB :  the  females,  for  instance,  of  the  com- 
mon and  Japan  pheasant,  and  especially  of  the  gold  and 
Amherst  pheasant — of  the  silver  pheasant  and  the  wild 
fowl — resemble  each  other  very  closely  in  colour,  whilst 
the  males  differ  to  an  extraordinary  degree.  So  it  is 
with  the  females  of  most  of  the  Cotingidae,  FringillidaB, 
and  many  other  families.  There  can  indeed  be  no  doubt 
that,  as  a  general  rule,  the  females  have  been  modi- 
fied to  a  less  extent  than  the  males.  Some  few  birds, 
however,  offer  a  singular  and  inexplicable  exception ; 
thus  the  females  of  Paradisea  apoda  and  P.  papuana 
differ  from  each  other  more  than  do  their  respective 
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malea;'  the  female  of  the  lutter  species  having  the 
under  surface  pure  white,  whilst  the  female  P.  apoda  is 
deep  brawn  beneath.  80,  again,  as  I  hear  from  Professor 
Newton,  the  males  of  two  species  of  Oxynotua  (shriltee), 
which  represent  each  other  in  tlie  islands  of  Mauritius 
and  Bourbon,"  differ  but  little  in  colour,  whilst  the 
females  differ  much.  In  the  Bourbon  species  the  female 
appears  to  have  partially  retained  an  immature  condition 
of  plumage,  for  at  first  sight  slie  "  might  be  taken  for 
"  the  young  of  the  Mauritian  species."  These  differences 
may  be  compared  with  those  which  occur,  independently 
of  selection  by  man,  and  which,  we  cannot  explain,  in 
certain  aub-breeda  of  the  game-fowl,  in  which  the  females 
are  very  different,  whilst  the  males  can  hardly  be  dis- 
tinguished.' 

As  I  account  so  largely  by  sexual  selection  for  the 
differences  between  the  males  of  allied  species,  how  can 
the  differences  between  tlie  females  be  ai^counted  for 
in  all  ordinary  cases?  We  need  not  here  consider  the 
species  which  belong  to  distinct  genera ;  for  with  these, 
adaptation  to  different  liabits  of  life,  and  other  agencies, 
will  have  come  into  jilay.  In  regard  to  the  differences 
between  tlie  females  within  the  sume  genus,  it  appears  to 
me  almost  certain,  alter  looking  through  various  large 
groups,  that  the  chief  agent  has  been  the  transference, 
in  a  greater  or  less  degree,  to  the  female  of  the  ciia- 
racters  acquired  by  the  males  through  sexual  selection. 
In  the  several  Biitish  finches,  the  two  sexes  differ  either 
very  slightly  or  considerably ;  and  if  we  compare  the 
females  of  the  greenfinch,  chaffinch,  goldfinch,  bull- 
finch, crossbill,  sparrow,  &c.,  we  shall  see  that  they 

'  Walluee,  'The  MtJsy  Archipelago,'  vol.  ii.  1869,  p.  !in4. 

•  These  spee^ea  are  dtscribed,  wilh  coloured  Dgutea,  by  M,  F,  Pulleii, 
io  '  Itis,"  leti'J,  p.  275. 

*  '  Variation  of  AiiimalH,  &e.,  under  Doraiistiiaition,'  vol,  i.  p.  2.11. 
VOL.  II.  O 


* 
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differ  from  each  other  chiefly  in  the  points  in  which 
they  partially  resemble  their  respective  males ;  and  the 
colours  of  tlie  males  may  safely  be  attributed  to  sexual 
selection.  With  many  gallinaceous  species  the  sexes 
differ  to  an  extreme  degree,  as  wilh  the  peacock,  phea- 
sant, and  fowl,  whilst  with  other  species  there  has  been  a 
partial  or  even  complete  transference  of  character  from 
the  male  to  the  female.  The  females  of  the  several 
species  of  Polyplectron  exhibit  in  a  dim  condition,  and 
chiefly  on  the  tail,  the  splendid  ocelli  of  their  males. 
The  female  partridge  differs  from  the  male  only  in  the 
red  mark  on  her  breast  being  smaller ;  and  the  female 
wild  turkey  only  in  her  colours  being  much  duller.  In 
the  guinea-fowl  the  two  sexes  are  undistinguishable. 
There  is  no  improbability  in  the  plain,  though  pecu- 
liar spotted  plumage  of  this  latter  bird  having  been 
acquired  through  sexual  selection  by  the  males,  and 
then  transmitted  to  both  sexes;  for  it  is  not  essen- 
tially different  from  the  much  more  beautifully-spotted 
plumage,  characteristic  of  the  males  alone  of  the  Tra- 
gopan  pheasants. 

It  should  be  observed  that,  in  some  instances,  the 
transference  of  characters  from  the  male  to  the  female 
has  been  effected  apparently  at  a  remote  period,  the 
male  having  subsequently  undergone  great  changes, 
without  transferring  to  the  female  any  of  his  later- 
gained  characters.  For  instance,  the  female  and  the 
young  of  the  black-grouse  {Tetrao  tetrix)  resemble 
pretty  closely  both  sexes  and  the  young  of  the  red- 
grouse  T.  Scoticus ;  and  we  may  consequently  infer 
that  the  black-grouse  is  descended  from  some  ancient 
species,  of  which  both  sexes  were  coloured  in  nearly 
the  same  manner  as  the  red-grouse.  As  both  sexes  of 
this  latter  species  are  more  plainly  barred  during  the 
breeding-season  than  at  any  other  time,  and  as  the  male 
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differs  alightly  from  the  female  in  his  more  strongly- 
pronounced  red  and  brown  tints,'"  we  may  conclude 
that  hia  plumage  has  been,  at  least  to  a  certain  extent, 
inflnenced  by  sexual  selection.  If  so,  we  may  further 
infer  that  the  nearly  similar  plumage  of  the  female 
black-grouse  was  similarly  produced  at  some  former 
period.  But  since  thia  period  the  male  black-grouse 
has  acquired  his  fine  black  plumage,  with  his  forked  and 
outwardly- curled  tail-feathers  ;  but  of  these  characters 
there  has  hardly  been  any  transference  to  the  female, 
excepting  that  she  shews  in  lier  tail  a  trace  of  the  curved 
fork. 

We  may  therefore  conclude  "that  the  females  of  dis- 
tinct though  allied  species  have  oftftn  liad  their  plumage 
rendered  more  or  less  different  by  the  transference  in 
Tarioua  degrees,  of  characters  acquired,  both  during 
former  and  recent  times,  by  the  males  through  sexual 
selection.  But  it  deserves  especial  attention  that 
brilliant  coloui-a  have  been  transferred  much  more 
rarely  than  other  tints.  For  instance,  the  male  of 
the  red-throated  bluebreast  {Cyanecula  suecica)  has 
a  rich  blue  breast,  including  a  sub-triangular  red 
mark;  now  marks  of  approximately  the  same  shape 
have  been  transfeiTed  to  the  female,  but  the  central 
space  is  fulvous  instead  of  red,  and  is  surrounded  by 
mottled  instead  of  blue  feathers.  The  GallinaoesB  offer 
many  analogous  cases ;  for  none  of  the  species,  such  as 
partridges,  quails,  guinea-fowls,  &e.,  in  which  the  colonrs 
of  the  plumage  have  been  largely  transferred  from  the 
male  to  tbe  female,  are  brilliantly  coloured.  This  is 
well  exemplified  with  the  pheasants,  in  which  the  male 
tg  generally  so  much  more  brilliant  than  the  female; 
Irat  with  the  Eared  and  Clieer  pheasants  {Cros 


'  MBCgiJlivrnj,  'Hist.  liiitisti  Birds,'  ■ 
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auritum  and  Phasianus  Wallickii)  the  two  sexes  closely 
resemble  each  other  and  their  colours  are  dull.  We 
may  go  so  far  as  to  believe  that  if  any  part  of  the 
plumage  in  the  males  of  these  two  pheasants  had  been 
brilliantly  coloured,  this  would  not  have  been  transferred 
to  the  females.  These  facts  strongly  support  Mr. 
Wallace's  view  that  with  birds  which  are  exposed  to 
much  danger  during  nidification,  the  transference  of 
bright  colours  from  the  male  to  the  female  has  been 
checked  through  natural  selection.  We  must  not, 
however,  forget  that  another  explanation,  before  given, 
is  possible ;  namely,  that  the  males  which  varied  and 
became  bright,  whilst  they  were  young  and  inex- 
perienced, would  have  been  exposed  to  much  danger, 
and  would  generally  have  been  destroyed ;  the  older 
and  more  cautious  males,  on  the  other  hand,  if  they 
varied  in  a  like  manner,  would  not  only  have  been  able 
to  survive,  but  would  have  been  favoured  in  their 
rivalry  with  other  males.  Now  variations  occurring 
late  in  life  tend  to  be  transmitted  exclusively  to  the 
same  sex,  so  that  in  this  case  extremely  briglit  tints 
would  not  have  been  transmitted  to  the  females.  On 
the  other  hand,  ornaments  of  a  less  conspicuous  kind, 
such  as  those  possessed  by  the  Eared  and  Cheer  phea- 
sants, would  not  have  been  dangerous,  and  if  they  ap- 
peared during  early  youth,  would  generally  have  been 
transmitted  to  both  sexes. 

In  addition  to  the  effects  of  the  partial  transference 
of  characters  from  the  males  to  the  females,  some  of  the 
differences  between  the  females  of  closely-allied  species 
may  be  attributed  to  the  direct  or  definite  action  of 
the  conditions  of  life.^^      With   the   males   any   such 


"  Sec,  on  this  subject,  chap,  xxiii.  in  the  'Variation  of  Animals  and 
Plants  under  Domestication.' 
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aclinn  would  generally  have  been  masked  by  the 
'btniiaot  colours  gained  througb  sexual  selectiou;  but 
not  so  with  tlie  females.  Each  of  the  endiesa  diver- 
sities in  plumage,  which  we  see  in  our  domesticated 
birds  i^,  of  course,  the  result  of  some  definite  cause; 
and  under  natural  and  more  uniform  conditions,  some 
one  tint,  assuming  that  it  was  in  no  way  injurioup,  would 
almost  certainly  sooner  or  later  prevail.  The  free 
intercrossing  of  the  many  individuals  belonging  to  the 
same  species  would  ultimately  tend  to  make  any  change 
of  colour,  thus  induced,  uniform  in  character. 

No  one  doubts  that  both  sexes  of  many  birJs  have 
had  their  colours  adapted  for  the  sake  of  protection ; 
and  it  is  possible  that  the  females  alone  of  some  species 
may  have  been  thus  modified.  Although  it  would  be  a. 
difficult,  perhaps  an  impossible  process,  aa  shewn  in  the 
last  chapter,  to  convert  through  selection  one  form  of 
transmission  into  another,  there  would  not  be  the  least 
difficulty  in  adapting  the  colours  of  the  female,  inde- 
pendently of  those  of  the  male,  to  surronndiug  objects, 
through  the  accumulation  of  variations  which  were  from 
the  first  limited  in  their  transmission  to  the  female  sex. 
If  the  variations  were  not  thus  limited,  the  bright  tints  of 
the  male  would  be  deteriorated  or  destroyed.  Whether 
tiie  females  alone  of  many  species  have  been  thus 
specially  modified,  is  at  present  very  doubtful.  I  wish 
I  could  follow  Mr.  Wallace  to  the  full  extu-nt ;  for  the 
admission  would  remove  aome  difficulties.  Any  varia- 
tions whicli  were  of  no  service  to  the  female  as  a  protec- 
tion would  be  at  once  obliterated,  instead  of  being  lost 
simply  by  not  being  selected,  or  from  free  intercrossing, 
or  from  being  eliminated  when  transferred  to  the  male 
and  in  any  way  injurious  to  him.  Thus  the  plumage  of 
the  female  would  be  kept  constant  in  character.  It 
would  also  be  a  relief  if  we  could  admit  that  the  obscure 
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tints  of  both  sexes  of  many  birds  had  been  acquired  and 
preserved  for  the  sake  of  protection, — for  example,  of 
the  hedge-warbler  or  kitty-wren  {Accentor  raodvlaria  and 
Troglodytes  vulgaris)^  with  respect  to  which  we  have  no 
sufficient  evidence  of  the  action  of  sexual  selection. 
We  ought,  however,  to  be  cautious  in  concluding  that 
colours  which  appear  to  us  dull,  are  not  attractive  to  the 
females  of  certain  species ;  we  should  bear  in  mind  such 
cases  as  that  of  the  common  house-sparrow,  in  which 
the  male  differs  much  from  the  female,  but  does  not 
exhibit  any  bright  tints.  No  one  probably  will  dispute 
that  many  gallinaceous  birds  which  live  on  the  open 
ground  have  acquired  their  present  colours,  at  least  in 
part,  for  the  sake  of  protection.  We  know  how  well  they 
are  thus  concealed;  we  Imow  that  ptarmigans,  whilst 
changing  from  their  winter  to  their  summer  plumage, 
both  of  which  are  protective,  suffer  greatly  from  birds 
of  prey.  But  can  we  believe  that  the  very  slight  dif- 
ferences in  tints  and  markings  between,  for  instance, 
the  female  black  and  red-grouse  serve  as  a  protection  ? 
Are  partridges,  as  they  are  now  coloured,  better  pro- 
tected than  if  they  had  resembled  quails?  Do  the 
slight  differences  between  the  females  of  the  common 
pheasant,  the  Japan  and  golden  pheasants,  serve  as  a 
protection,  or  might  not  their  plumages  have  been 
interchanged  with  impunity?  From  what  Mr.  Wal- 
lace has  observed  of  the  habits  of  certain  gallinaceous 
birds  in  the  East  he  thinks  that  such  slight  differences 
are  beneficial.  For  myself,  I  will  only  say  that  I  am 
not  convinced. 

Formerly  when  I  was  inclined  to  lay  much  stress  on 
the  principle  of  protection,  as  accounting  for  the  less 
bright  colours  of  female  birds,  it  occurred  to  me  that 
possibly  both  sexes  and  the  young  might  aboriginally 
have  been  brightly  coloured  in  an  equal  degree ;  but 
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that  subsequently,  the  females  from  the  danger  in- 
curred during  incubation,  and  the  young  from  being 
inexperienced,  had  been  rendered  dull  as  a  protection. 
liut  this  view  is  not  supported  by  any  evidence,  and  is 
not  probable ;  for  we  thus  in  imagination  expose  during 
past  times  the  females  and  the  young  to  danger,  from 
which  it  has  subsequently  been  necessary  to  shield  their 
modified  descendants.  We  have,  also,  to  reduce,  through 
a  gradual  process  of  selection,  the  females  and  the  young 
to  almost  exactly  the  same  tints  and  markings,  and  to 
transmit  them  to  the  corresponding  sex  and  period  of 
life.  It  is  also  a  somewhat  strange  fact,  on  the  suppo- 
sition that  the  females  and  the  young  have  partaken 
during  each  stage  of  the  process  of  modification  of  a 
tendency  to  be  as  brightly  coloured  as  the  males,  that  the 
females  have  never  bqen  rendered  dull-coloured  without 
the  young  participating  in  the  same  change ;  for  there 
are  no  instances,  as  far  as  I  can  discover,  of  species  with  the 
females  dull-coloured  and  the  young  bright-coloured.  A 
partial  exception,  however,  is  ofiered  by  the  young  of  cer- 
tain woodpeckers,  for  they  have  "  the  whole  upper  part 
^  of  the  head  tinged  with  red,"  w  hich  afterwards  either 
decreases  into  a  mere  circular  red  line  in  the  adults  of 
both  sexes,  or  quite  disappears  in  the  adult  females.^^ 

Finally,  with  respect  to  our  present  class  of  cases, 
the  most  probable  view  appears  to  be  that  successive 
variations  in  brightness  or  in  other  ornamental  charac- 
ters, occurring  in  the  males  at  a  rather  late  period  of 
life  have  alone  been  preserved ;  and  that  most  or  all 
of  these  variations  owing  to  the  late  period  of  life  at 
which  they  appeared,  have  been  from  the  first  trans- 
mitted only  to  the  adult  male  offspring.     Any  varia- 

**  Audubon,  *  Ornith.  Biography,'  vol.  i.  p.  193.  Macgillivray,  *  Hist. 
Brit.  Birds,'  voL  iii.  p.  85.  See  also  the  case  before  given  of  Indopicvs 
eariotta. 
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tions  in  brightness  which  occurred  in  the  females  or  in 
the  young  would  have  been  of  no  service  to  them,  and 
would  not  have  been  selected  ;  moreover,  if  dangerous, 
would  have  been  eliminated.  Thus  the  females  and  tiie 
young  will  either  have  been  left  unmodified,  or,  and 
this  has  much  more  commonly  occurred,  will  have  been 
partially  modified  by  receiving  through  transference  from 
the  males  some  of  the  successive  variations.  Both  sexes 
have  perhaps  been  directly  acted  on  by  the  conditions 
of  life  to  which  they  have  long  been  exposed ;  but  the 
females  from  not  being  otherwise  much  modified  will 
best  exhibit  any  such  effects.  These  changes  and  all 
others  will  have  been  kept  uniform  by  the  free  inter- 
crossing of  many  individuals.  In  some  cases,  especially 
with  ground  birds,  the  females  and  the  young  may  pos- 
sibly have  been  modified,  independently  of  the  males, 
for  the  sake  of  protection,  so  as  to  have  acquired  the 
same  dull-coloured  plumage. 

Class  II.  When  the  adult  female  is  more  conspicu<m$ 
than  the  adult  male,  the  young  of  both  sexes  in  their  first 
plumagie  resemble  the  adult  male, — This  class  is  exactly 
the  reverse  of  the  last,  for  the  females  are  here  more 
brightly  coloured  or  more  conspicuous  than  the  males ; 
and  the  young,  as  far  as  they  are  known,  resemble 
the  adult  males  instead  of  the  adult  females.  But  the 
difference  between  the  sexes  is  never  nearly  so  great 
as  occurs  with  many  birds  in  the  first  class,  and  the 
cases  are  comparatively  rare.  Mr.  Wallace  who  first 
called  attention  to  the  singular  relation  which  exists 
between  the  less  bright  colours  of  the  males  and  their 
performing  the  duties  of  incubation,  lays  great  stress  on 
this  point,^^  as  a  crucial  test  that  obscure  colours  have 


"  *  Westminster  Keview,'  July,  1867,  and  A.  Murray,  'Journal  of 
Travel/  1868,  p.  83. 
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been  acquired  for  the  soke  of  protection  ilnriiig  tlie 
period  of  nesting,  A  diffei'ent  view  seems  to  me  more 
probaUe,  As  the  cases  are  cudona  and  not  niimerouB, 
1  mill  briefly  give  all  that  I  hav«  buen  able  to  find, 

In  one  section  of  the  genus  Tnrnix,  qnail-Uke  birds, 
the  female  is  invariably  larger  tlian  the  male  (being 
neai'ly  twice  aa  large  in  one  of  the  Aiij-tralian  species) 
asd  thisisan  unusual  cireumstance  with  the  Gallinacete. 
Jn  most  of  the  species  the  female  is  more  distinctly 
coloured  and  brighter  than  the  mule"  but  in  some 
i'evf  species  the  si-sea  are  alike.  In  litrni'or  taigoor  of 
India  the  male  ■'  wants  the  black  on  the  throat  and  neck, 
"  and  the  whole  tone  of  the  plumage  is  lighter  and  less 
"pronounced  than  that  of  the  female."  The  female 
appears  to  be  more  vociferoua,  and  is  certainly  much 
mors  pugnacious  than  the  male;  so  that  the  females 
and  not  the  males  are  often  kept  by  the  natives  for 
fighting,  like  ganie-<'0{'ks.  As  male  birds  are  exposed 
by  the  English  bird-eattiein  for  a  decoy  near  a  trap, 
in  order  to  catch  other  males  by  exciting  their  rivalry, 
so  the  females  of  this  Turuix  are  employed  in  India. 
\\'lieu  thus  exposed  tlie  females  soon  begin  their  "  loud 
"purring  call,  which  can  be  heard  a  long  way  off, 
"Kod  any  females  within  ear-shot  run  rapidly  to  the 
"ipot,  and  commence  fighting  with  the  caged  bird." 
In  this  way  from  twelve  to  twenty  birds,  all  breeding- 
females,  may  be  caught  in  the  course  of  a  single 
day.  The  natives  assert  that  the  females  after  laying 
their  ^gs  as:iociate  in  flocks,  and  leave  the  males  to 
sit  on  them.  There  is  no  reason  to  doubt  the  truth 
of  this  assertion,  which  is  supported  by  some  obaerva- 

"  For  Ihe  Australian  speciea,  aee  Goiild'a  '  HaurllKiok,'  &c.,  toI.  if.  p. 
178,  180,  180.  and  188.  In  tha  UnHsh  Museum  speiiineus  of  Vua 
Aiiutislm  Flam-wanderer  (Pedioiioiniw  toTquaiMt)  vmy  be  Been,  shelv- 
ing oiiuilur  sixiial  dilTetcnces, 


tiona  ma  le  in  China  by  Mr.  Swiulioe."  Mr,  BlytU 
believes,  tliat  the  young  of  both  sexes  reaemble  the 
adult  male. 

Tlie  females  of  the  three  species  of  Painted  Snipes 
(Rhytichiea)  "  are  not  only  larger,  but  much  more  liehly 


"  coloured  than  the  males."  '*     With  all  othf-r  birds,  ii 
which  the  trachea  differs  in  structure  in  the  two  & 


'  Jerdon, '  Birda  of  Itidin,'  vol.  iii.  p.  590.    Mr.  8 

i5,p.512;  1866,  p.  m,  405. 

°  Jerdon,  ■  Birda  of  Indin,"  \di.  iii.  p,  677. 
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His  more  developed  and  complex  in  the  male  than  in 
the  female ;  but  in  tbe  Rhynchssa  Australia  it  is  simple 
in  the  male,  whilst  iu  the  female  it  makes  four  distinct 
eonvoliitions  before  entering  the  lirngs,"  The  female 
therefore  of  this  apeciea  has  acquired  an  eminently 
masculine  character.  Jlr.  Blyth  ascertained,  by  exa- 
mining many  specimens,  that  the  trachea  is  not  con- 
Tolnted  iu  either  sex  of  fl.  BengahnBis,  which  species 
-  so  closely  resembles  R.  Attsiralis  that  it  can  hardly  be 
distinguished  except  by  its  shortur  toes.  This  fact  is 
-another  striking  instance  of  the  law  that  secondaiy 
sexual  charactera  are  often  widely  dift'ereut  in  closely- 
.  allied  forms;  though  it  is  a  very  rare  circumstance 
when  such  differences  relate  to  the  female  sex.  The 
youiig  of  both  sexes  of  R,  Bengalensis  in  their  first 
plumage  are  said  to  resemble  the  mature  male.'* 
There  is  also  reason  to  believe  that  the  male  undertabea 
th«  duty  of  incnbation,  for  Mr.  Swinhoe'"  found  the 
females  before  the  close  of  the  summer  associated  in 
flocks,  as  occurs  with  the  females  of  the  Turuis, 

The  females  of  Phalaropus  fultcarius  and  P.  hyperho- 
l  ^eiigarelarger,  and  in  their  summer  plumage  "more  gaily 
ky  attired  than  the  males."     But  the  difference  in  colour 
.between  the  sexes  is  far  from  conspicuous.     The  male 
alone  of  P.  fulicarius  undeitakes,  according  to  Professor 
,  Steenstnip,  the  duty  of  incubation,  as  is  likewise  shewn 
by  the  state  of  his  breast-feathers  iluring  the  breeding- 
season.     Tiie  female  of  the  dotterel  plover  (Eudromias 
morinellus)  is  larger  than  the  male,  and  has  the  red 
and  black  tints  on  the  lower  surface,  the  white  crescent 
on  the  breast,  and  the   stripes   over  the   eyes,  more 
Btrongly  pronounced.     The  mule  also  takes  at  least  a 


'  Onold'a  '  HBodbook  of  the  Birds  of  Amtmlia,'  vol,  ii.  p.  275. 
•  ■  The  Indittu  Field,"  Saiit.  1859,  p.  3.         "  '  Ibia,"  18ti6,  p.  298. 
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share  in  hatching  the  eggs;  but  the  female  likewise 
attends  to  the  young.^®  I  have  not  been  able  to  dis- 
cover whether  with  these  species  the  young  resemble  the 
adult  males  more  closely  than  the  adult  females;  for 
the  comparison  is  somewhat  difficult  to  make  on  account 
of  the  double  moult. 

Turning  now  to  the  Ostrich  order :  the  male  of  the  com*- 
mon  cassowary  {Casuarius  galeaius)  would  be  thought 
by  any  one  to  be  the  female,  from  his  smaller  size  and 
from  the  appendages  and  naked  skin  about  his  head 
being  much  less  brightly  coloured ;  and  I  am  informed 
by  Mr.  Baitlett  that  in  the  Zoological  Gardens  it  is 
certainly  the  male  alone  who  sits  on  the  eggs  and  takes 
care  of  the  young.^^  The  female  is  said  by  Mr.  T.  W. 
Wood  ^^  to  exhibit  during  the  breeding-season  a  most 
pugnacious  disposition;  and  her  wattles  then  become 
enlarged  and  more  brilliantly  coloured.  So  again  the 
female  of  one  of  the  emus  (Dromoeus  irroratus)  is  con- 
siderably larger  than  the  male,  and  she  possesses  a 
slight  top-knot,  but  is  otherwise  undistinguishable  in 
plumage.  She  appears,  however,  "to  have  greater 
power,  when  angry  "  or  otherwise  excited,  of  erecting, 
"like  a  turkey-cock,  the  feathers  of  her  neck   and 


20  For  these  several  statements,  see  Mr.  Gould's  *  Birds  of  Great 
Britain.'  Prof.  Newton  informs  me  that  he  has  long  been  convinced, 
from  his  own  observations  and  from  those  of  others,  that  the  males  of 
the  above-named  species  take  either  the  wliole  or  a  large  share  of  the 
duties  of  incubation,  and  that  they  '*shew  much  greater  devotion 
"  towards  their  young,  when  in  danger,  than  do  the  females?."  So  it  is, 
as  he  informs  me,  with  Limosa  lapponica  and  some  few  other  Waders, 
in  which  the  females  are  larger  and  have  more  strongly  contrasted 
colours  tlian  the  males. 

21  xhe  natives  of  Ceram  (Wallace,  *  Malay  Archipelago,'  vol.  ii.  p. 
150)  assert  that  the  male  and  female  sit  alternately  on  the  eggs ;  but 
this  assertion,  as  Mr.  Bartlett  thinks,  may  be  accounted  for  by  the 
female  visiting  the  nest  to  lay  her  e^gs. 

22  *  The  Student,'  AprU,  1870,  p.  124. 
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f^breast.  She  is  uaually  the  more  conri^eoiis  aad 
''pugilistic  She  makes  a  deep  hollow  guttural  boom, 
"  especially  at  night,  sounding  like  a  email  gong,  The 
"male  lias  a  slenderer  fi'ame  and  is  more  docile,  with 
"ino  Toice  beyond  a  suppressed  hiSs  whea  angry,  or  a 
"  croak,"  He  not  only  performs  the  whole  duty  of 
incEubation,  but  has  to  defend  the  young  from  their 
motbet;  "for  as  soon  as  she  catches  sight  of  her  pra- 
"geny  she  becomes  violently  agitated,  and  notwith- 
"  standing  the  resistance  of  the  father  appears  to  use 
"  her  utmost  endeavours  to  destroy  them.  Por  months 
-'  afterwards  it  is  unsale  to  put  the  parents  togetlier, 
"violent  quarrels  being  the  inevitable  result,  in  which 
"the  female  generally  comes  off  conqueror." ^^  So 
that  with  this  emu  we  have  a  complete  reversal  not 
only  of  the  parental  and  incubating  instincts,  but  of 
the  usual  moral  qualities  of  the  two  sexes ;  the  females 
being  savage,  quarrelsome  and  noisy,  the  males  gentle 
and  good.  The  case  is  very  diflerent  with  the  Africau 
ostricli,  for  the  male  is  somewhat  larger  than  the  fe- 
male and  has  finer  plumes  with  more  strongly  con- 
trasted colours;  nevertheless  he  undertakes  the  whole 
duty  of  incubation." 

I  will  specify  the  few  other  cases  known  to  me,  in 
which  the  female  is  more  conspicuously  coloured  than 
tiie  male,  although  nothing  is  known  about  their  man- 
ner of  incubation.  With  the  ca,rrion-hawk  of  the  Falk- 
land Islands  {Milvago  leucurus")  I  was  much  s 
if)  find  by  diast'Ction  that  the  individuals,  which  ] 
all  their  lints  strongly  pronotinced,  with  the  cere  and 
legs  orange-coloured,  were  the  adult  females ;   whilst 


j.^  Bee  the  eicellent  nccQniit  of  liie  haliita  of  tliia  bird  under  oonfine- 
meut.'by  Mr.A.  W.Ueniiett.  in  'Land  and  Wotor,"  Mbj,  1868,  p.  23a, 
"  Hr.  Sclut«r.  on  tiia  incubation   of  the  Birulhiones,  '  I^roo,  Zoo. 
Soc,;  Juue9, 18SJ. 
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tendered  less  conspicuous  for  the  sake  of  protection 
during  the  period  of  incubation  ;  but  the  difference 
between  the  sexes  in  hardly  any  of  the  foregoing  cases 
appears  suflSciently  great  for  this  view  to  be  safely  ac- 
4?epted.  In  some  of  the  cases  the  brighter  tints  of  the 
female  are  almost  confined  to  the  lower  surface,  and  the 
males,  if  thus  coloured,  would  not  have  been  exposed  to 
danger  whilst  sitting  on  the  eggs.  It  should  also  be 
borne  in  mind  that  the  males  are  not  only  in  a  slight 
degree  less  conspicuously  coloured  than  the  females,  but 
Are  of  less  size,  and  have  less  strength.  They  have,  more- 
over, not  only  acquired  the  maternal  instinct  of  incuba- 
tion, but  are  less  pugnacious  and  vociferous  than  the 
females,  and  in  one  instance  have  simpler  vocal  organs. 
Thus  an  almost  complete  transposition  of  the  instincts, 
habits,  disposition,  colour,  size,  and  of  some  points  of 
Structure,  has  been  effected  between  the  two  sexes. 

Now  if  we  might  assume  that  the  males  in  the  present 
class  have  lost  some  of  that  ardour  which  is  usual  to 
their  sex,  so  that  they  no  longer  search  eagerly  for  the 
females ;  or,  if  we  might  assume  that  the  females  have 
become  much  more  numerous  than  the  males — and  in 
the  case  of  one  Indian  Turnix  the  females  are  said  to  be 
"much  more  commonly  met  with  than  the  males "^^ — 
then  it  is  not  improbable  that  the  females  would  have 
been  led  to  court  the  males,  instead  of  being  courted  by 
them.  This  indeed  is  the  case  to  a  certain  extent,  with 
some  birds,  as  we  have  seen  with  the  peahen,  wild  turkey > 
and  certain  kinds  of  grouse.  Taking  as  our  guide  the 
habits  of  most  male  birds,  the  greater  size  and  strength 
and  the  extraordinary  pugnacity  of  the  females  of  the 
Tumix  and  Emu,  must  mean  that  they  endeavour  to 
drive  away  rival  females,  in  order  to  gain  possession  of 


^  Ji  rdon,  *  Birds  of  India/  vol.  iii.  p.  598. 
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the  male ;  and  on  this  view,  all  the  facts  become  clear; 
for  the  males  would  probably  be  most  charmed  or  ex- 
cited by  the  females  which  were  the  most  attractive  to 
them  by  their  brighter  colours,  other  ornaments,  or 
vocal  powers.  Sexual  selection  would  then  soon  do  its 
work,  steadily  adding  to  the  attractions  of  the  females ; 
the  males  and  the  young  being  left  not  at  all,  or  but 
little  modified. 

Class  III.  When  the  adult  male  resembles  the  advli 
female,  tlie  young  of  both  segues  have  a  peculiar  first  plum- 
age  of  their  own. — In  this  class  both  sexes  when  adult 
resemble  each  other,  and  differ  from  the  young.  This 
occurs  with  many  birds  of  many  kinds.  Tlie  male  robin 
can  hardly  be  distinguished  from  the  female,  but  the 
young  are  widely  different  with  their  mottled  dusky- 
olive  and  brown  plumage.  The  male  and  female  of  the 
splendid  sc^irlet  Ibis  are  alike,  whilst  the  young  are 
bro^vn ;  and  the  scarlet-colour,  though  common  to  both 
sexes,  is  apparently  a  sexual  character,  for  it  is  not  well 
developed  with  birds  under  confinement,  in  the  same 
manner  as  often  occurs  in  the  case  of  brilliantly  co- 
loured male  birds.  With  many  species  of  herons  the 
young  differ  greatly  from  the  adults,  and  their  summer 
plumage,  though  common  to  both  sexes,  clearly  has 
a  nuptial  character.  Young  swans  are  slate-coloured, 
whilst  the  mature  birds  are  pure  white ;  but  it  would  be 
superfluous  to  give  additional  instances.  These  differ- 
ences between  the  young  and  the  old  apparently  de- 
pend, as  in  the  two  last  classes,  on  the  young  having 
retained  a  former  or  ancient  state  of  plumage,  which  has 
been  exchanged  for  a  new  plumage  by  the  old  of  both 
sexes.  When  the  adults  are  brightly  coloured,  we  may 
conclude  from  the  lemarks  just  made  in  relation  to  the 
scarlet  ibis  and  to  many  lierons,  and  from  the  analogy  of 
the  species  in  the  first  class,  that  such  colours  have  been 
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Mjquired  througli  sexual  selection  by  the  nearly  mature 
males;  but  that,  differently  from  wliufc  occurs  in  the 
two  first  classes,  the  transmission,  though  limited  to  the 
same  age,  has  not  been  limited  to  the  same  sex.  Conse- 
queiitly  both  sexes  when  mature  resemble  each  other 
and  differ  IVom  the  youug. 

'  Class  IV.  When  the  advlt  male  resembles  the  adult 
female,  the  young  of  both  seres  in  their  first  plumage 
resemble  the  aduUs.—la  this  class  the  young  and  the 
adults  of  both  sexes,  whether  brilliantly  or  obscurely 
colouied,  resemble  each  other.  Such  cases  are,  I  think, 
more  common  than  those  in  the  last  class.  We  have 
in  England  instances  in  the  kingfisher,  some  wood- 
peckers, the  jay,  magpie,  crow,  and  many  small  dull- 
0(^ured  birds,  such  aa  the  bedge-warblet  or  kitty-wren. 
But  the  similarity  in  phimage  between  the  young  and 
the  old  is  never  absolutely  complete,  and  graduates  away 
into  dissimilarity.  Thus  the  young  of  some  members  of 
the  kingfisher  family  are  not  only  less  vividly  coloured 
than  the  adults,  but  many  of  the  feathers  on  the  lower 
sorface  are  edged  with  brown,^^ — a  vestige  probably  of 
a  fisimer  state  of  the  plumage.  Frequently  in  the  same 
gronp  of  birds,  even  within  tlie  same  genus,  for  inslance 
in  an  Australian  genua  of  parrokeets  (Platycercua),  the 
yOTing  of  some  species  closely  resemble,  whilst  the 
yotng  of  other  species  differ  considerably  from  their 
parents  of  both  sexes,  which  are  alike."*  Both  sexes 
and  the  yonng  of  the  common  jay  are  closely  similar; 
but  m  the  Canada  jay  (Perisoreus  canadensis)  the  young 
differ  so  much  from  their  parents  that  they  were  formerly 
described  as  distinct  species.^ 

f  Jardon,  'Bkiifi  of  India,"  vol.  L  p.  222,  228.  Gould'a  'HumlUoi>k 
of  the  Birds  nt  AustnJiu,'  vol.  i.  I2i,  130. 
«  Gould,  Ibid.  vnl.  ii.  p.  ;i7,  46,  56. 
*  Atiilulion,  ■Omilh.  BiogrEiplij','  vol.  ii.  p.  55. 
VOL.  II.  P 
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Before  proceeding,  I  may  remark  that  under  the 
present  and  two  next  classes  of  cases  the  facts  are  so 
complex,  and  the  conclusions  so  doubtful,  that  any  one 
who  feels  no  especial  interest  in  the  subject  had  better 
pass  them  over. 

The  brilliant  or  conspicuous  colours  which  charac- 
terise many  birds  in  the  present  class,  can  rarely 
or  never  be  of  service  to  them  as  a  protection ; 
so  that  they  have  probably  been  gained  by  the  males 
through  sexual  selection,  and  then  transferred  to  the 
females  and  the  young.  It  is,  however,  possible  that 
the  males  may  have  selected  the  more  attractive  fe- 
males ;  and  if  these  transmitted  their  characters  to 
their  offspring  of  both  sexes,  the  same  results  would 
follow  as  from  the  selection  of  the  more  attractive 
males  by  the  females.  But  there  is  some  evidence  that 
this  contiijgency  has  rarely,  if  ever,  occurred  in  any  of 
those  groups  of  birds,  in  which  the  sexes  are  generally 
alike ;  for  if  even  a  few  of  the  successive  variations  had 
fitiled  to  be  transmitted  to  both  sexes,  the  females 
would  have  exceeded  to  a  slight  degree  the  males 
in  beauty.  Exactly  the  reverse  occurs  under  nature ; 
for  in  almost  every  large  group,  in  which  the  sexes 
generally  resemble  each  other,  the  males  of  some  few 
species  are  in  a  slight  degree  more  brightly  coloured 
than  the  females.  It  is  again  possible  that  the  females 
may  have  selected  the  more  beautiful  males,  these  males 
having  reciprocally  selected  the  more  beautiful  females ; 
but  it  is  doubtful  whether  this  double  process  of  selec- 
tion would  be  likely  to  occur,  owing  to  the  greater 
eagerness  of  one  sex  than  the  other,  and  whether  it 
would  be  more  efficient  than  selection  on  one  side 
alone.  It  is,  therefore,  the  most  probable  view  that 
sexual  selection  has  acted,  in  the  present  class,  as  far 
as  ornamental  characters  are  concerned,  in  accordance 
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with  the  general  rule  throughout  the  animal  ting- 
dom,  that  is,  on  the  males;  and  that  these  have 
ransmitted  their  gradually-acquired  colours,  either 
equally  or  almost  equally,  to  their  offspring  of  both 
sexes. 

Another  point  is  more  doubtful,  namely,  whether  the 
successive  variations  first  appeared  in  the  males  after 
they  had  become  nearly  mature,  or  whilst  quite  young. 
In  either  case  sexual  selection  must  have  acted  on 
the  male  when  he  had  to  compete  with  rivals  for 
the  possession  of  the  female;  and  in  both  cases  the 
characters  thus  acquired  have  been  transmitted  to  both 
sexes  and  all  ages.  But  these  characters,  if  acquired 
by  the  males  when  adult,  may  have  been  transmitted 
at  first  to  the  adults  alone,  and  at  some  subsequent 
period  transferred  to  the  young.  For  it  is  known  that 
when  the  law  of  inheritance  at  corresponding  ages 
fells,  the  offspring  often  inherit  characters  at  an 
earlier  age  than  that  at  which  they  first  appeared 
in  their  parents.^^  Oases  apparently  of  this  kind  have 
been  observed  with  birds  in  a  state  of  nature.  For 
instance  Mr.  Blyth  has  seen  specimens  of  Lanius 
rufus  and  of  Colymhus  glacialis  which  had  assumed 
whilst  young,  in  a  quite  anomalous  manner,  the  adult 
plumage  of  their  parents.^^  Again,  the  young  of  the 
common  swan  {Cygnus  olor)  do  not  cast  off  their  dark 
leathers  and  become  white  until  eighteen  months  or 
two  years  old ;  but  Dr.  F.  Forel  has  described  the  case 
of  three  vigorous  young  birds,  out  of  a  brood  of  four, 
which  were  born  pure  white.  These  young  birds  were 
not  albinoes,  as  shewn  by  the  colour  of  their  beaks 


*>  *  Variation  of  Animals  and  Plants  under  Domestication,*  vol.  ii. 
p.  79. 

»  diarlesworth,  *  Mag.  of  Nat.  Hist.'  voL  i.  1837,  p.  305,  306. 
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and  legs,  which  nearly  resembled  the  same  parts  in 
the  adult8.32 

It  may  be  worth  while  to  illustrate  the  above  three 
modes  by  which,  in  the  present  class,  the  two  sexes 
and  the  young  may  have  come  to  resemble  each  oth^ 
by  the  curious  case  of  the  genus  Passer.^*  In  the 
house-sparrow  (P.  domesticus)  the  male  differs  much 
from  the  female  and  from  the  young.  These  resemble 
each  other,  and  likewise  to  a  large  extent  both  sexed 
and  the  young  of  the  sparrow  of  Palestine  (P.  hracky' 
dadylvs),  as  well  as  of  some  allied  species.  We  may 
therefore  assume  that  the  female  and  young  of  the 
house-sparrow  approximately  shew  us  the  plumage  of 
the  progenitor  of  the  genus.  Now  with  the  tree-sparrow 
(P.  rtiontanuB)  both  sexes  and  the  young  closely  resemble 
the  male  of  the  house-sparrow ;  so  that  they  have  all 
been  modified  in  the  same  manner,  and  all  depart  from 
the  typical  colouring  of  their  early  progenitor.  This 
may  have  been  effected  by  a  male  ancestor  of  the  tree- 
sparrow  having  varied,  firstly,  when  nearly  mature,  or, 
secondly,  whilst  quite  young,  having  in  either  case  trans- 
mitted his  modified  plumage  to  the  females  and  the 
young ;  or,  thirdly,  he  may  have  varied  when  adult  and 
transmitted  his  plumage  to  both  adult  sexes,  and,  owing 
to  the  failure  of  the  law  of  inheritance  at  corresponding 
ages,  at  some  subsequent  period  to  his  young. 

It  is  impossible  to  decide  which  of  these  three  modes 
has  generally  prevailed  throughout  the  present  class  of 
cases.  The  belief  that  the  males  varied  whilst  young, 
and  transmitted  their  variations  to  their  offspring  of 

32  •  BuUetin  de  la  Soc.  Vaudoise  des  Sc.  Nat/  vol.  x.  1869,  p.  132. 
The  young  of  the  Polish  swan,  Cygnus  immutahilis  of  Yarrell,  are 
always  white ;  but  this  species,  as  Mr.  Sclater  informs  me,  is  believed 
to  be  nothing  more  than  a  variety  of  the  Domestic  Swan  (Cygnus  olor), 

33  I  am  indebted  to  Mr.  Blyth  for  information  in  regard  to  this 
genus.    The  sparrow  of  Palestine  belongs  to  the  sub-genus  Petronia. 


both  sexes  ia  perhaps  tlie  most  probable.  I  may  liere 
add  that  I  have  endeavoured,  with  little  eupcess,  by 
COTiBultiug  various  works,  to  decide  how  far  with  birds 
the  period  of  variation  has  generally  determined  the 
transmission  of  characters  to  one  sex  or  to  both.  The 
two  mles,  often  referred  to  (namely,  that  variatioiis 
socurring  late  in  h'fe  are  transmitted  to  one  and  the 
B&me  sex,  whilst  those  whieh  occur  early  in  life  are 
transmitti^d  to  both  sexes),  apparently  hold  good  in 
the  flrst,^  second,  and  fourth  classes  of  cases;  but 
they  fail  in  an  equal  number,  namely,  in  the  third, 
(rften  in  the  fifth,*  and  in  the  sixth  small  class. 
They  hold  good,  however,  as  far  as  I  ran  judge,  with  a 
considerable  majority  of  the  sp«ciea  of  birds.  Whether 
OP  not  this  be  so,  we  may  conclude  from  the  facts 
given  in  the  eighth  chapter  that  the  period  of  variation 
has  been  one  important  element  in  determining  the 
form  of  transmission. 

With  birds  it  is  difficult  to  decide  by  what  standard 
we  ought  to  judge  of  the  earliiiess  or  lateness  of  the 
period  of  variation,  whether  by  the  age  in  reference  to 
the  duration  of  life,  or  to  the  power  of  reproduction, 
or  to  the  number  of  moults  through  which  the  species 
passes.  The  moulting  of  birds,  even  within  the  same 
family,  sometimes  diflers  much  without  any  assignable 

*<  For  instaDce,  the  malea  of  Tanagr/i  aitica  and  Frin^la  eytmea 
require  three  years,  the  male  a(  Frmgiila  i-.iria  fuur  yeuia,  lo  cnmplete 
their  beautiftil  pluraage.  (See  Audubon,  '  Ornith.  Biography,'  voL  i. 
p.  23S,  280,  S78.)  The  Harleqiiiii  duck  lakea  liree  yeara  (ibid.  vol. 
iii.  p.  61i).  The  mule  of  the  Gold  pheasimt,  aa  I  hear  from  Mr.  J. 
jennar  Weir,  eau  bu  distinguished  from  the  femule  v/hea  ahtiai  three 
tnonthB  old,  hot  he  diiea  not  acquire  his  full  apleudour  until  the  end 
of  the  September  in  the  FoUuwing  year. 

**  Thus  the  Ihu  laalalai  ntul  Gnii  Amsricanai  take  four  years,  the 
Flamingo  several  years,  and  the  Ardea  Ludom<«ina  two  years,  hefore 
Omj  acquire  their  perfect  plumage.  See  Auduban,  ibid.  vol.  i.  p.  221 ; 
vol,  iii.  p.  133, 130,  211. 
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cause.  Some  birds  moult  so  early,  that  nearly  all 
the  body-feathers  are  cast  off  before  the  first  wing- 
feathers  are  fully  grown ;  and  we  cannot  believe  that 
this  was  the  primordial  state  of  things.  When  the  period 
of  moulting  has  been  accelerated,  the  age  at  which 
tho  colours  of  the  adult  plumage  were  first  developed 
would  falsely  appear  to  us  to  have  been  earlier  than 
it  really  was.  This  may  be  illustrated  by  the  practice 
followed  by  some  bird-fanciers,  who  pull  out  a  few 
feathers  from  the  breast  of  nestling  bullfinches,  and 
from  the  head  or  neck  of  young  gold-pheasants,  in 
order  to  ascertain  their  sex ;  for  in  the  males  these 
feathers  are  immediately  replaced  by  coloured  ones.^* 
The  actual  duration  of  life  is  known  in  but  few  birds,  so 
that  we  can  hardly  judge  by  this  standard.  And  with 
reference  to  the  period  at  which  the  powers  of  repro- 
duction are  gained,  it  is  a  remarkable  fact  that  various 
birds  occasionally  breed  whilst  retaining  their  immature 
plumage.^^ 

The  fact  of  birds  breeding  in  their  immature  plumage 
seems  opposed  to  the  belief  that  sexual  selection  has 

36  Mr.  Blyth,  in  Charlesworth's  'Mag.  of  Nat.  Hist.*  vol.  i.  1837,  p. 
300.    Mr.  Bartlett  has  informed  me  in  regard  to  gold-pheasants. 

37  I  have  noticed  the  following  cases  in  Audubon's  'Ornith.  Bio- 
graphy. The  Kedstart  of  America'  (^Muscicapa  rutiGiUa,  vol.  i.  p. 
203).  The  Ibis  tantalus  lakes  four  years  to  come  to  full  maturity,  but 
sometimes  breeds  in  the  second  year  (vol.  iii.  p.  133;.  The  Grus  Ameri^ 
canu8  takes  the  same  time,  but  breeds  before  acquiring  its  full  plumage 
(vol.  iii.  p.  211).  The  adults  of  Ardea  casrulea  are  blue  and  the  young 
white;  and  white,  mottled,  and  mature  blue  birds  may  all  be  seen 
breeding  together  (vol.  iv.  p.  58j :  but  Mr.  Blyth  informs  me  that  cer- 
tain lierons  apparently  are  dimorphic,  for  white  and  coloured  individuals 
of  the  same  age  may  be  observed.  The  Harlequin  duck  {Anas  his^ 
trhnlca^  Linn.)  takes  three  years  to  acquire  its  full  plumage,  though 
many  birds  breed  in  the  second  year  (vol.  iii.  p.  614).  The  White- 
headed  Eagle  (Falco  lettcocephalus,  vol.  iii.  p.  210)  is  likewise 
known  to  breed  in  its  immature  state.  Some  species  of  Oriolus  (ac- 
cording to  Mr.  Blyth  and  Mr.  Swinhoe,  in  *  IbLs,*  July,  1863,  p.  68) 
likewise  breed  before  they  attain  their  full  plumage. 
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played  aa  important  a  part,  as  I  believe  it  has,  in 
giving  ornamental  colours,  plumes,  Ac,  to  tlie  males, 
and,  by  means  of  equal  transmission,  to  the  i'emales  of 
many  species.  The  objecition  would  be  a  valid  one,  if 
the  younger  and  less  ornamented  males  were  as  sne- 
cessful  in  winning  females  and  propagating  their  kind, 
as  the  older  and  more  beautiful  males.  But  we  have 
no  reason  to  suppose  that  this  is  the  case.  Audubon 
speaks  of  the  breeding  of  the  immature  males  o{  Ibis 
ianialm  as  a  rare  event,  as  dcnjs  Mr.  Swinboe,  in  re- 
gard to  the  immature  males  of  Oriolus.*'  If  the  young 
of  any  species  in  their  immature  plumage  were  more 
fiuoc^sful  in  winning  partners  than  the  adults,  the 
adult  plumage  would  probably  soon  be  lost,  as  the 
males  wliieh  retained  their  immature  dress  for  the 
longest  period  would  prevail,  and  thus  the  character  of 
the  species  would  ultimately  be  modified.^'  If,  on  the' 
other  hanti,  the  young  never  succeeded  in  obtaiuing  a 
female,  the  habit  of  early  reproduction  would  perhaps 
be  sooner  or  later  quite  eliminated,  from  being  super- 
fluous and  entailing  waste  of  power. 

The  plumage  of  certain  birds  goes  ou  increasing  in 


•«  See  the  lust  foot-note. 

"  Other  animals,  belonging  to  qnito  dictiDct  claases,  are  elQier 
lubitually  or  uouaaionatl;  capable  of  bifeding  before  Ihey  have  fully 
acquired  their  adult  cbamcterfi.  Thia  is  the  caao  mtli  the  yoting 
ntaJes  of  the  Balmon.  SuvltilI  amphibiatis  ha,vc  been  knovm  to  breed 
whilst  retaining  their  lurtol  atnlctuti!.  Fritz  Miiller  has  sliewii  ('  Facta 
imd  Arj^imenta  for  Darwin,'  Eng.  tceus.  1SG3,  p.  T9)  tbat  the  mnles  of 
BBvetsi  amphipod  eruataceana  become  sexually  mature  whilst  young: 
and  I  infer  that  this  is  n  case  of  prematnre  breeding,  beonuse  Ihey 
luiTC  not  BM  ;et  acquired  their  fully-developed  ctaspers.  All  such  facts 
are  bighl;  interesting,  aa  besjlDg  on  one  nieuni  by  which  species  may 
nndargo  grent  inodificationBOtcbaractor,  in  nceordanoe  ivilh  Mr.  Cope's 
views,  expressed  under  the  terms  of  the  "  retardation  and  Hcceleration 
of  senerio  characters  ; "  but  I  cannot  follow  the  riens  of  this  eminent 
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beauty  during  many  years  after  they  are  fully  mature ; 
this  is  the  case  with  the  train  of  the  peacock,  and  with. 
the  crest  and  plumes  of  certain  herons ;  for  instance,  the 
Ardea  Lvdovicana  ;^^  but  it  is  very  doubtful  whether 
the  continued  development  of  such  feathers  is  the 
result  of  the  selection  of  successive  beneficial  variations, 
or  merely  of  continuous  growth.  Most  fishes  continue 
increasing  in  size,  as  long  as  they  are  in  good  health 
and  have  plenty  of  food ;  and  a  somewhat  similar  law 
may  prevail  with  the  plumes  of  birds. 

Class  V.  When  the  adults  of  loth  sexes  have  a  dis^ 
tind  winter  and  summer  pluTnage,  whether  or  not  the  male 
differs  from  the  female,  the  young  resemble  the  adults  of 
both  sexes  in  their  winter  dress,  or  much  more  rarely  *n^ 
their  summer  dress,  or  they  resemble  the  females  alone; 
or  the  young  may  have  an  intermediate  character;  or 
again,  they  may  differ  greatly  from  the  adults  in  both 
their  seasonal  plumages. — The  eases  in  this  class  are 
singularly  complex;  nor  is  this  surprising,  as  they 
depend  on  inheritance,  limited  in  a  greater  or  less 
degree  in  three  different  ways,  namely  by  sex,  age, 
and  the  season  of  the  year.  In  some  cases  the  indi- 
viduals of  the  same  species  pass  through  at  least  five 
distinct  states  of  plumage.  With  the  species,  in  which 
the  male  differs  from  the  female  during  the  summer 
season  alone,  or,  which  is  rarer,  during  both  seasons,"** 
the  young  generally  resemble  the  females, — as  with 
the  so-called  goldfinch  of  North  America,  and  appa- 
rently with  the  splendid  Maluri  of  Australia.*^    With 


*^  Jerdon,  *  Birds  of  India,*  vol.  iii.  p.  507,  on  the  peacock.  Audu- 
bon, ibid.  vol.  iii.  p.  139,  on  the  Ardea. 

**  For  illustrative  ca«es  see  vol.  iv.  of  Macgillivray's  *  Hist.  Brit. 
Birds ;  *  on  Tringa,  &c.,  p.  229,  271 ;  on  the  Machetes,  p.  172 ;  on  the 
Charadrius  hiaticula,  p.  118;  on  the  Charadrius  pluvialis,  p.  94. 

*^  For  the  goldfinch  of  N.  America,  Fringilla  tristis,  Linn.,  see 
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tim  speciea,  the  sexea  of  which  are  alike  during  both 
the  summer  aud  winter,  the  young  may  resemble 
the  adults,  firstly,  in  their  winter  dresa;  secondly, 
whioh  occurs  much  more  rarely,  in  their  summer 
dress;  thirdly,  they  may  be  intermediate  between 
these  two  states;  and,  fourthly,  they  may  differ  greatly 
from  tlie  adults  at  all  seasons.  We  have  an  instance 
of  the  first  of  these  four  eases  in  one  of  the  egrets 
of  India  {Bu^hus  eoromandus),  in  which  the  yonng  and 
the  adults  of  both  sexea  are  white  during  the  winter, 
the  adults  becoming  golden-buff  during  the  summer. 
With  the  Gaper  [Anastomus  oscitans)  of  India  we 
have  a  similar  case,  but  the  colours  are  reversed; 
for  the  young  and  the  adults  of  both  sexes  are  grey 
and  black  during  the  winter,  the  adults  becoming  white 
daring  the  summer/^  As  aa  instnnce  of  the  second 
case,  the  young  of  the  razor-bill  (Aim  tarda,  Linn.), 
in  an  early  state  of  plumage,  are  coloured  like  the 
adults  during  the  summer;  imd  the  young  of  the 
white-erowned  sparrow  of  North  America  (FringiUa 
leuoopkrifs),  as  soon  as  fledged,  have  elegant  white 
stripes  on  their  heads,  which  are  lost  by  tlie  young  and 
the  old  during  the  winter,**  With  respect  to  the  third 
case,  namely,  tiiat  of  the  young  having  au  intermediate 
character  between  the  summer  and  winter  adult  plum- 
ages,  Xarretl'^   insists   that    this    occurs   with   many 


Andnbon,  'Oniitli.  Blogmpliy,'  rol.  i.  p.  172.     Fur  the  Mnli 
•Swidhoolc  of  the  Biriia  of  Aufltnilk.'  vol,  i.  p.  318. 

"  I  am  inilebted  to  Mr.  Blytb  far  information  in  regard 
Baphas;  aee  also  Jurdon,  'Binla  of  Iiidiu,'  vol.  ill.  p.  749.  t 
Anaatomaa,  BOA  Blytb,  in  'Ibia,' ]8?T,  p.  17!!. 

*'  On  tbe  Alai,  see  Mucgillivi-By,  '  HUt.  Brit.  Birds,'  tol.  t.  ; 
On  tljQ  FringiUa  leaoophrni,  Audubon,  Ibid,  vol,  ii,  p.  8^.  I  sbal 
hcicAfter  to  refer  to  tbe  yonng  of  certain  humue  aud  egrets 

i**  .'History  of  Britiah  Birds,'  vol.  i.  1839,  p.  159. 
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waders.  Lasdr,  in  regard  to  the  yomig  differing 
greatlj  from  both  sexes  in  their  adnlt  sommer  and 
winter  plumages,  this  occurs  with  some  herons  and 
egrets  of  North  America  and  India, — ^the  yoong  alone 
being  white. 

I  will  make  only  a  few  remarks  on  these  complicated 
cases.  When  the  young  resemble  the  female  in  her 
sommer  dress,  or  the  adults  of  both  sexes  in  their  winter 
dress,  the  cases  differ  from  those  given  under  Classes  L 
and  IIL  only  in  the  characters  originally  acquired  by 
the  males  during  the  breeding-season,  having  been 
Imited  in  their  transmission  to  the  corresponding  season* 
When  the  adults  have  a  distinct  summer  and  winter 
plumage,  and  the  young  differ  from  both,  the  case  is 
more  difficult  to  understand.  We  may  admit  as  pro- 
bable that  the  young  have  retained  an  ancient  state 
of  plumage ;  we  can  account  through  sexual  selection 
for  the  summer  or  nuptial  plumage  of  the  adults,  but 
how  are  we  to  account  for  their  distiuct  winter  plumage  ? 
K  we  could  admit  that  this  plumage  serves  in  all  cases 
as  a  protection,  its  acquirement  would  be  a  simple 
a&ir;  but  there  seems  no  good  reason  for  this  ad* 
mission.  It  may  be  suggested  that  the  widely  different 
conditions  of  life  duriug  the  winter  and  summer  have 
acted  in  a  direct  manner  on  the  plumage;  this  may 
have  had  some  effect,  but  I  have  not  much  confidence 
in  so  great  a  difference,  as  we  sometimes  see,  between 
the  two  plumages  having  been  thus  caused.  A  more 
probable  explanation  is,  that  an  ancient  style  of  plumage, 
partially  modified  through  the  transference  of  some 
characters  from  the  summer  plumage,  has  been  retained 
by  the  adults  during  the  winter.  Finally,  all  the  cases 
in  our  present  class  apparently  depend  on  characters 
acquired  by  the  adult  males,  having  been  variously 
limited  in  their  transmission  according  to  age,  season. 
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and  sex ;  but  it  would  not  be  wartli  while  to  attempt  to 
follow  out  these  complex  relations. 
'  Class  VI.  The  young  m  their  first  ^umage  differ 
Jr6m  each  other  according  to  sex  ;  the  young  males 
rssemUing  more  or  leas  closely  the  adult  males,  and  the 
young  females  mare  or  less  closely  the  adiHt  females. — 
The  cases  in  the  present  claas,  though  occurring  in 
various  groups,  are  not  numerous;  yet,  if  experience 
had  not  taught  us  to  the  contrary,  it  seems  the  most 
natural  thing  that  the  young  should  at  first  always 
resemble  to  a  certain  extent,  and  gradually  become 
more  and  move  like,  the  adults  of  the  same  sex.  The 
adult  male  blackcap  {Syhia  airu'apiUa)  has  a  black 
head,  that  of  the  i'emale  being  reddish-browu ;  and  I 
am  informed  by  Mr.  Blyth,  that  the  young  of  both  sexes 
can  be  diatingiiished  by  this  character  even  as  nestlings. 
In  the  family  of  thrushes  an  unusual  number  of  similar 
cases  have  been  noticed;  the  male  blackbird  {ni/rd/tts 
ment/a)  can  be  distinguished  in  ttie  nest  from  the  female, 
as  the  main  wing-feathers,  which  are  not  moidted  so 
soon  as  the  body-feathers,  retain  a  brownish  tint  until  the 
second  general  moult.^^  The  two  sexes  of  the  mock- 
mg  bird  (Turdus  polyglottus,  Linn.)  differ  very  little 
from  each  other,  yet  the  males  can  easily  be  distin- 
gaislied  at  a  very  early  age  from  the  females  by  shew- 
ing more  pure  white."  The  males  of  a  forest-thrush 
and  of  a  rock-thrush  (viz.  Orocetes  erythrogasira  and 
Petrocinela  eyanea)  have  much  of  their  plumage  of  a 
flne  blue,  whilst  the  females  are  brown ;  and  the  nestling 
males  of  both  species  have  their  main  wing  and  tail- 
feathers  edged  with  blue,  wliilat  those  of  the  female  are 


*•  Blylh,  in  CharlBsworth'a  'Mag.  of  Nat.  Hiat.'  vol.  i.  1837,  \. 
ft&il  from  iurarmation  giveu  to  me  by  liiiu . 
*7  Amlulioo,  '  Omitli.  Biogriiphj-,'  vol,  i,  p.  113. 
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edged  with  brown.*®  So  that  the  very  same  featbew 
which  in  the  young  blackbird  assume  their  mature  char 
racter  and  become  black  after  the  others,  in  these  two 
species  assume  this  character  and  become  blue  before 
the  others.  The  most  probable  view  with  reference  to 
these  cases  is  that  the  males,  differently  from  what 
occurs  in  Class  I.,  have  transmitted  their  colours  to 
their  male  offspring  at  an  earlier  age  than  that  at 
which  they  themselves  first  acquired  them ;  for  if  they 
had  varied  whilst  quite  young,  they  would  probably 
have  transmitted  all  their  characters  to  their  offspring 
of  both  sexes.'*' 

In  AUhurus  polytmus  (one  of  the  humming-birds) 
the  male  is  splendidly  coloured  black  and  green,  and 
two  of  the  tail-feathers  are  immensely  lengthened;  the 
female  has  an  ordinary  tail  and  inconspicuous  colours; 
now  the  young  males,  instead  of  resembling  the  adult 
female,  in  accordance  with  the  common  rule,  begin 
from  the  first  to  assume  the  colours  proper  to  their 
sex,  and  their  tail-feathers  soon  become  elongated. 
I  owe  this  information  to  Mr.  Gould,  who  has  given 
me  the  following  more  striking  and  as  yet  unpub- 
lished case.  Two  humming-birds  belonging  to  the 
genus  Eustephanus,  both  beautifully  coloured,  inhabit 
the  small  island  of  Juan  Fernandez,  and  have  always 
been  ranked  as  specifically  distinct.  But  it  has  lately 
been  ascertained  that  the  one,  which  is  of  a  rich  ches* 


4«  Mr.  C.  A.  Wiight,  in  *  Ibis,*  vol.  vi.  1864,  p.  65.  Jerdon,  *  IMrda 
of  India/  vol.  i.  p.  515. 

*^  The  following  additional  cases  may  be  ment'oned :  the  yonng 
males  of  Taria<jra  rulrra  can  be  distinguislied  from  the  young  femali« 
(Audubon,  *  Omith.  Biography/  vol.  iv.  p.  392),  and  so  it  is  with  the 
nestlings  of  a  blue  nuthatch,  Dendrophila  frontalis  of  India  (Jerdon, 
*  Birds  of  India/  vol.  i.  p.  389).  Mr.  Blyth  also  informs  me  that  the 
sexes  of  the  stonechat,  Saxicola  ruhicola^  are  distinguishable  at  a  very 
early  age. 
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BUt-brown  colour  with  a  golden-red  head,  is  the  male, 
whilst  tlic  other,  which  is  elegantly  variegated  with 
green  and  white  with  a  metftlLic-green  head,  is  tlie  i'e- 
itiale.  Now  the  young  from  the  first  resemble  to  a 
certain  extent  the  adults  of  the  corresponding  ees,  the 
resemblance  gradually  becoming  more  and  more  com- 
plete. 

In  considering  this  last  case,  if  as  before  we  take  the 
plumage  of  the  young  as  our  guide,  it  would  appear 
that  both  Bexes  have  been  independently  rendered 
beautiful ;  and  not  that  the  one  sex  has  partially  trans- 
ferred its  beauty  to  the  other.  The  male  apparently 
has  acquired  his  bi-ight  colours  through  sexual  selec- 
tion in  the  same  manner  as,  for  instance,  the  peac.'oek  or 
pheasant  in  our  first  class  of  cases;  and  the  female  in 
the  same  manner  as  the  female  Rhynchcea  or  Turnix 
in  our  second  class  of  cases.  But  there  is  much  difh- 
culty  in  understanding  how  this  couid  have  been 
effiacted  at-' the  same  time  with  the  two  sexes  of  the 
same  species.  Mr.  Salvin  states,  as  we  have  seen  in 
the  eighth  chapter,  that  with  certain  humming-birds 
tlie  males  greatly  exceed  in  number  the  females,  whilst 
with  other  species  inhabiting  the  same  country  the 
females  greatly  exceed  the  males.  If,  then,  we  might 
assume  that  during  some  former  lengthened  period  the 
males  of  the  Juan  Fernandez  species  had  greatly  ex- 
ceeded the  fcmnlea  in  number,  but  that  during  another 
lengthened  period  the  females  had  greatly  exceeded 
the  males,  \W).  could  understand  how  the  males  at  one 
time,  and  the  females  at  aootber  time,  might  have  been 
rendered  beautiful  by  the  selection  of  the  brighter- 
■  coloured  individuals  of  either  sex;  both  sexes  transmit- 
tipg  tKeir  characters  to  their  young  at  a  rather  earlier 
t^ge  than  usual.    Whether  this  is  the  true  explanation  I 
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will  not  pretend  to  say ;  but  the  case  is  too  remarkable 
to  be  passed  over  without  notice. 

We  have  now  seen  in  numerous  instances  under  all 
six  classes,  that  an  intimate  relation  exists  between  the 
plumage  of  the  young  and  that  of  the  adults,  eitJher  of 
one  sex  or  both  sexes.  These  relations  are  fairly  well 
explained  on  the  principle  that  one  sex— this  being  in 
the  great  majority  of  cases  the  male — first  acquiire^ 
through  variation  and  sexual  selection  bright  colours 
or  other  ornaments,  and  transmitted  them  in  various 
ways,  in  accordance  with  the  recognised  laws  of  inhe- 
ritance. Why  variations  have  occurred  at  different 
periods  of  life,  even  sometimes  with  the  species  of  the 
same  group,  we  do  not  know ;  but  with  respect  to 
the  form  of  transmission,  one  important  determining 
cause  seems  to  have  been  the  age  at  which  the  varia- 
tions first  appeared. 

From  the  principle  of  inheritance  at  corresponding 
ages,  and  from  any  variations  in  colour  which  occurred 
in  the  males  at  an  early  age  not  being  then  selected,  on 
the  contrary  being  often  eliminated  as  dangerous,  whilst 
similar  variations  occurring  at  or  near  the  period  of 
reproduction  have  been  preserved,  it  follows  that  the 
plumage  of  the  young  will  often  have  been  left  unmo- 
difie  1,  or  but  little  modified.  We  thus  get  some  insight 
into  the  colouring  of  the  progenitors  of  our  existing 
species.  In  a  vast  number  of  species  in  five  out  of  our 
six  classes  of  cases,  the  adults  of  one  sex  or  both  are 
brightly  coloured,  at  least  during  the  breeding-season, 
whilst  the  young  are  invariably  less  brightly  coloured 
than  the  adults,  or  are  quite  dull-coloured;  for  no  in- 
stance is  known,  as  far  as  I  can  discover,  of  the  young 
of  dull-coloured  species  displaying  bright  colours,  or 
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of  the  young  of  brightly-coloured  species  being  more 
brilliantly  coloured  than  their  parents.  In  the  fourth 
cIaB8,  however,  in  which  the  young  and  the  old  resemble 
each  other,  there  are  many  species  (tliough  by  no  means 
all)  brightly-coloured,  and  as  these  form  whole  groups, 
we  may  infer  that  their  early  progenitors  were  likewise 
brightly-coloured.  With  this  exception,  if  we  look  to 
the  bii-ds  of  the  world,  it  appears  that  their  beauty 
has  been  greatly  increased  since  that  period,  of  wliieb 
we  have  a  partial  record  in  their  immature  plumage. 

On  ike  Colow  of  the  Flumage  in  relation  to  Pro- 
ieeHon. — It  will  have  been  seen  that  I  cannot  follow 
Mr,  Wallace  in  the  belief  "that  dull  colours  when  con- 
fined to  the  females  have  been  in  most  cases  Bpecially 
gained  for  the  sake  of  protection.  There  can,  however, 
be  no  doubt,  as  formerly  remarked,  that  both  sexes  of 
many  birds  have  had  tboir  colours  modified  for  this 
purpose,  so  as  to  escape  tl  le  notice  of  their  enemies ;  or, 
in.  some  inatancea,  so  as  to  approach  their  prey  unob- 
served, in  tiie  same  manner  ns  owls  have  had  their 
plumage  rendered  soft,  tliat  their  flight  may  not  be 
overheard.  Mr.  Wallace  remarks""  that  "it  is  only 
"  in  the  tropics,  among  forests  which  never  lose  their 
"  foliage,  that  we  find  whole  groups  of  birds,  whose 
"  chief  colour  is  greeo."  It  will  be  admitted  by  every 
one,  who  bus  ever  tried,  how  difficult  it  is  to  distinguish 
parrots  in  a  leaf-covered  tree.  Nevertheless,  we  must  re- 
member that  many  parrots  are  ornamented  witli  crimson, 
bine,  and  orange  tints,  which  can  hardly  be  protective- 
Woodpeckers  are  eminently  arboreal,  but,  besides  green 
species,  there  are  many  black,  and  black-and-white 
kinds — all  the   species   being   apparently   exposed   to 

to  '  Weatminaler  Review,'  July,  IStiV,  p.  5. 
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nearly  the  same  dangers.  It  is  therefore  probable 
that  strongly-pronounced  colours  have  been  acquired 
by  tree-haunting  birds  through  sexual  selection,  but 
that  green  tints  have  had  an  advantage  through 
natural  selection  over  other  colours  for  the  sake  of 
protection. 

In  regard  to  birds  which  live  on  the  ground,  every- 
one admits  that  they  are  coloured  so  as  to  imitate  the 
surrounding  surface.  How  difficult  it  is  to  see  a  par- 
tridge, snipe,  woodcock,  certain  plovers,  larks,  and 
night-jars  when  crouched  on  the  ground.  Animals  in- 
habiting deserts  offer  the  most  striking  instances,  for  the 
bare  surface  affords  no  concealment,  and  all  the  smaller 
quadrupeds,  reptiles,  and  birds  depend  for  safety  on 
their  colours.  As  Mr.  Tristram  has  remarked,^^  in 
regard  to  the  inhabitants  of  the  Sahara,  all  are  pro- 
tected by  their  "  isabelline  or  sand-colour."  Calling  to 
my  recollection  the  desert-birds  which  I  had  seen  in 
South  America,  as  well  as  most  of  the  ground-birds 
in  Great  Britain,  it  appeared  to  me  that  both  sexes 
in  such  cases  are  generally  coloured  nearly  alike.  Ac- 
cor  lingly  I  applied  to  Mr.  Tristram,  with  respect  to  the 
birds  of  the  Sahara,  and  he  has  kindly  given  me  the 
following  information.  There  are  twenty-six  species, 
belonging  to  fifteen  genera,  which  manifestly  have  had 
their  plumage  coloured  in  a  protective  manner;  and 
this  colouring  is  all  the  more  striking,  as  with  most 
of  these  birds  it  is  different  from  that  of  their  con- 
geners. Both  sexes  of  thirteen  out  of  the  twenty-six 
species  are  coloured  in  the  same  manner;  but  these 
belong  to  genera  in  which  this  rule  commonly  pre- 
vails, so  that  they  tell  us  nothing  about  the  protective 
colours  being  the  same  in  both  sexes  of  desert-birds.    Of 


"  '  Ibis,'  1859,  vol.  i.  p.  429,  et  seq. 
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the  othet  thii-teen  apaciea,  three  belong  to  genera  in 
■wMeh  the  sesea  usually  differ  from  each  other,  yet  they 
have  the  sexes  alike.  In  the  remaining  ten  species, 
the  male  differs  from  the  female;  hut  the  difference  is 
confined  chiefly  to  the  under  surface  of  the  plumage, 
which  is  concealed  when  the  bird  crouciies  on  the 
groiiud  ;  the  head  and  imt'Ic  being  of  the  same  Band- 
coloured  hue  in  both  sexes.  So  that  in  these  ten 
species  the  npper  aurfares  of  both  sexes  have  been 
acted  on  and  rendered  alike,  through  natural  selection, 
for  the  sake  of  protection ;  whilst  the  lower  surfaces  of 
the  males  alone  have  been  diversified  through  sexual 
selection,  for  the  sake  of  ornament.  Here,  as  both 
Bexes  are  equally  well  protected,  we  clearly  see  that  the 
females  have  not  been  prevented  through  natural  selec- 
tion from  inheriting  the  colours  of  their  male  parents: 
we  must  look  to  the  law  of  sexually  limited  transmis- 
sion, as  before  explained. 

In  all  parts  of  the  world  both  sexes  of  many  soflr 
billed  birds,  especially  those  which  frequent  reeds  or 
sedges,  are  obscurely  coloured-  No  doubt  if  their 
colours  bad  been  brilliant,  they  would  have  been 
much  more  conspicuous  to  their  enemies ;  but  whether 
their  dull  tints  liave  been  specially  gained  for  the 
sake  of  protection  seems,  as  far  as  I  can  judge,  rather 
doubtful.  It  is  still  more  doubtful  whether  such 
dull  tints  can  have  been  gained  for  the  sake  of  oma^ 
ment.  We  must,  however,  bear  in  mind  that  male 
birds,  though  dull-coloured,  often  differ  much  from 
their  females,  as  with  the  common  sparrow,  and  this 
leads  to  the  belief  that  such  colours  have  been  gained 
through  sexual  selection,  from  being  attractive.  Many 
of  the  soft-billed  birds  are  songsters;  and  a  diacussion 
in  a  former  chapter  should  not  be  forgotten,  in  which 
it  was  shewn  that  the  best  songsters  are  rarely  oroa- 

VUL.  II,  Q 
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mented  with  bright  tints.  It  would  appear  that  female 
birds,  as  a  general  rule,  have  selected  their  mates 
either  for  their  sweet  voices  or  gay  colours,  but  not 
for  both  charms  combined.  Some  species  which  are 
manifestly  coloured  for  the  sake  of  protection,  such 
as  the  jack-snipe,  woodcock,  and  night-jar,  are  like- 
wise marked  and  shaded,  according  to  our  standard 
of  taste,  with  extreme  elegance.  In  such  cases  we 
may  conclude  that  both  natural  and  sexual  selection 
have  acted  conjointly  for  protection  anl  ornament. 
Whether  any  bird  exists  which  does  not  possess  some 
special  attraction,  by  which  to  charm  the  opposite  sex, 
may  be  doubted.  When  both  sexes  are  so  obscurely 
coloured,  that  it  would  be  rash  to  assume  the  agency 
of  sexual  selection,  and  when  no  direct  evidence  can 
be  advanced  shewing  that  such  colours  serve  as  a  pro- 
tection, it  is  best  to  own  complete  ignorance  of  the 
cause,  or,  which  comes  to  nearly  the  same  thing,  to 
attribute  the  result  to  the  direct  action  of  the  con- 
ditions of  life. 

There  are  many  birds  both  sexes  of  which  are  con- 
spicuously, though  not  brilliantly  coloured,  such  as 
the  numerous  black,  white,  or  piebald  species  ;  and 
these  colours,  are  probably  the  result  of  sexual  selec- 
tion. With  the  common  blackbird,  capercailzie,  black- 
cock, black  Scoter-duck  (Oidemia),  and  even  with  one 
of  the  Birds  of  Paradise  (Lophorina  atra),  the  males 
alone  are  black,  whilst  the  females  are  brown  or  mot- 
tled ;  and  there  can  hardly  be  a  doubt  that  blackness 
in  these  cases  has  been  a  sexually  selected  character. 
Therefore  it  is  in  some  degree  probable  that  the  com- 
plete or  partial  blackness  of  both  sexes  in  such  birds 
as  crows,  certain  cockatoos,  storks,  and  swans,  and  many 
marine  birds,  is  likewise  the  result  of  sexual  selec- 
tion, accompanied  by  equal  transmission  to  both  sexes ; 
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for  blacknpBa  caa  hardly  serve  in  any  case  ag  a  pro- 
tection. With  several  birds,  in  which  the  male  alone 
is  black,  and  in  others  in  which  both  sexes  are  black, 
the  beak  or  skin  about  tlie  head  is  brightly  coloured, 
and  the  contrast  thus  afforded  adds  greatly  to  their 
beanty ;  we  see  this  in  the  bright  yellow  beak  of  the 
male  blackbird,  in  the  crimson  skin  over  the  eyes  of  . 
the  black-cock  and  capercailzie,  in  the  variously  and 
brightly-coloured  beak  of  the  Scoter-drake  (Oidemia), 
in  the  red  beak  of  tiie  chough  {Gormis  praeulus,  Linn.), 
of  the  black  swan,  and  blaek  atork.  This  leads  me  to 
leniark  that  it  is  not  at  all  incredible  that  toucans  may 
owe  the  enoroious  size  of  their  beaks  to  sexual  selec- 
tion, for  the  sake  of  displaying  the  divefsiiled  and  vivid 
stripes  of  colour,  with  which  these  organs  are  orna- 
mented.'^ The  naked  akin  at  the  base  of  the  beak  and 
round  the  eyes  is  likewise  often  brilliantly  coloured; 
and  Mr,  Gould,  in  speaking  of  one  species,'^  says  that 
the  colours  of  the  beak  "are  doubtless  in  the  finest 
"  and  most  brilliant  state  during  the  time  of  pairing." 
There  is  no  greater  improbabihty  in  toucans  being 
encumbered  with  immense  beaks,  though  rendered  as 
light  as  possible  by  their  cancellated  structure,  for 
an  object  falsely  appearing  to  us  unimportant,, namely, 
the  display  of  fine  colonra,  thau  that  the  male  Argua 


^  So  salisftietoiy  explanatina  bas  ever  been  oll^Fed  of  the  in 
size,  and  still  less  of  (he  lirigbt  colom?,  oC  the  toucan's  beah.  Ut. 
Kit«S  C'^I'e  (faturoliat  on  the  Amnions,'  vol.  ii.  IgeS,  p.  341)  statcB 
that  Ih^  use  tlieir  heak  fur  reaching  fruit  nt  the  extreme  tlpa  of  the 
braoohts;  aod  likewise,  b3  stated  hy  other  auLhoca,  for  extructing  egga 
and  jvuiig  bir<ls  fVomtheacBta  of  othei  birds.  ButaaMr.  Bstea  aduita, 
Hvr  Iveak  "can  iciircely  be  considered  a  very  perfecOy- formed  instru- 
"  mint  for  the  endtovhioh  it  is  upplied."  The  great  balk  of  the  beak, 
48  shewn  bj  its  breadth,  depth,  as  well  as  length,  is  not  uitelligible  on 
(he  view,  thnt  it  eervea  merely  nn  on  orEan  of  prpheoBioa. 

"  Emnphaafoa  curinatus,  Gould'ri  '  Monograph  of  Rampbnstidre.' 
Q   'I 
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pheasant  and  some  other  birds  should  be  encumbered 
with  plumes  so  long  as  to  impede  their  flight. 

In  the  same  manner,  as  the  males  alone  of  yarious 
species  are  black,  the  females  being  dull-coloured; 
so  in  a  few  cases  the  males  alone  are  either  wholly 
or  partially  white,  as  with  the  several  Bell-birds 
of  South  America  (Chasmorhynchus),  the  Antarctic 
goose  (Bernicla  antarctica),  the  silver-pheasant,  &c,, 
whilst  the  females  are  brown  or  obscurely  mottled. 
Therefore,  on  the  same  principle  as  before,  it  is  pro- 
bable that  both  sexes  of  many  birds,  such  as  white 
cockatoos,  several  egrets  with  their  beautiful  plumes, 
certain  ibises,  gulls,  terns,  &c,,  have  acquired  their 
more  or  less  completely  white  plumage  through  sexual 
selection.  The  species  which  inhabit  snowy  regions  of 
course  come  under  a  different  head.  The  white  plum- 
age of  some  of  the  above-named  birds  appears  in 
both  sexes  only  when  they  are  mature.  This  is 
likewise  the  case  with  certain  gannets,  tropic-bird^ 
&c.,  and  with  the  snow-goose  (Anser  hyperhoreus).  As 
the  latter  breeds  on  the  **  barren  grounds,"  when  not 
covered  with  snow,  and  as  it  migrates  southward  during 
the  winter,  there  is  no  reason  to  suppose  that  its  snow- 
white  adult  plumage  serves  as  a  protection.  In  the 
case  of  the  Anastomus  oseitans  previously  alluded  to, 
we  have  still  better  evidence  that  the  white  plumage 
is  a  nuptial  character,  for  it  is  developed  only  during 
the  summer ;  the  young  in  their  immature  state,  and 
the  adults  in  their  winter  dress,  being  grey  and  black. 
With  many  kinds  of  gulls  (Larus),  the  head  and  neck 
become  pure  white  during  the  summer,  being  grey 
or  mottled  during  the  winter  and  in  the  young  stat^. 
On  the  other  hand,  with  the  smaller  gulls,  or  sea-mews 
(Gavia),  and  with  some  terns  (Sterna),  exactly  the  re- 
verse occurs ;  for  the  heads  of  the  young  birds  during 
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the  first  year,  and  of  the  adults  during  the  winter,  are 
either  pure  white,  or  much  paler-eoloured  than  during 
the  breeding-season.  These  latter  cases  offer  another 
instance  of  the  capricious  manner  in  which  sexUEil  se- 
lection appears  often  to  have  acted.^' 

The  cause  of  aquatic  birds  liaving  acquired  a  white 
phimage  so  much  more  frequently  than  terrestrial  birdfi, 
probably  depends  on  their  large  size  and  strong  powers 
of  flight,  so  that  they  can  easily  defend  themselves  or 
escape  from  birds  of  prey,  to  which  moreover  they  are 
not  much  exposed.  Consequently  sexual  selection  has 
not  here  been  interfered  with  or  guided  for  the  sake  of 
protection.  No  doubt,  with  birds  which  roam  over  the 
open  ocean,  the  males  and  females  could  find  each 
other  much  more  easily  when  made  conspicuous  either 
by  being  perfectly  white,  or  intensely  black;  so  that 
these  colours  may  possibly  serve  the  same  eud  as  the 
call-notes  of  many  land-birds.  A  wldte  or  black  bird, 
when  it  discovers  and  flies  down  to  a  carcase  floating 
on  the  sea  or  cast  up  on  the  beach,  will  be  seen  from 
a  great  distance,  and  will  guide  other  birds  of  the  same 
and  of  distinct  species,  to  the  prey ;  but  as  this  would 
be  a  disadvantage  to  the  first  finders,  the  individuals 
which  were  the  whitest  or  blackest  would  not  thus  have 
procured  more  food  than  the  less  strongly  coloured 
individuals.  Hence  conspicuous  colours  cannot  have 
been  gradually  acquired  for  this  purjiiwe  through  na- 
tnral  selection." 


M  Onlanw,  GBTia,Bnd  Sterna, see Macgillivray,  'Hist. Brit. Birds,' 
Vol.  T.  p.  5X5,  581, 020.  On  tlia  Anser  L  j-perborcua,  Auduton, '  Oniith. 
Bitgraphy,"  vol.  iv.  p.  S62.  On  the  ADaetrimnB,  Mr.  Bljth,  in  'Ibis,' 
1867,  p,  173. 

.*'  It  may  bo  noticed  that  with  vuiturca,  ivliich  roant  fur  and  wida 
ihroueh  the  higlier  regions  of  the  atum sphere,  like  marine  birds  over 
the  ocean,  three  or  fuur  apeciea  arc  iilnioat  wholly  or  largely  white,  aud 
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As  sexual  selection  depends  on  so  fluctuating  an 
element  as  taste,  we  can  understand  how  it  is  that  wititi- 
in  the  same  group  of  birds,  with  habits  of  life  nearly 
the  same,  there  should  exist  white  or  nearly  white, 
as  well  as  black,  or  nearly  black  species, — ^for  instance, 
white  and  black  cockatoos,  storks,  ibises,  swans,  terns, 
and  petrels.  Piebald  birds  likewise  sometimes  occOr 
in .  the  same  groups,  for  instance,  the  black-necked 
swan,  certain  terns,  and  the  common  magpie.  Thai 
a  strong  contrast  in  colour  is  agreeable  to  birds,  we 
may  conclude,  by  looking  through  any  large  collection 
of  specimens  or  series  of  coloured  plates,  for  the  sexes 
frequently  differ  from  each  other  in  the  male  having 
the  pale  parts  of  a  purer  white,  and  the  variously 
coloured  dark  parts  of  still  darker  tints  than  in  the 
female. 

It  would  even  appear  that  mere  novelty,  or  change 
(or  the  sake  of  change,  has  sometimes  acted  like  a 
charm  on  female  birds,  in  the  same  manner  as  changes 
of  fashion  with  us.  The  Duke  of  Argyll  says,^^ — ^and  I 
am  glad  to  have  the  unusual  satisfaction  of  following 
for  even  a  short  distance  in  his  footsteps — "  I  am  more 
"  and  more  convinced  that  variety,  mere  variety,  must 
**  be  admitted  to  be  an  object  and  an  aim  in  Nature." 
I  wish  the  Duke  had  explained  what  he  here  means  by 
Nature.  Is  it  meant  that  the  Creator  of  the  universe 
ordained  diversified  results  for  His  own  satisfaction,  or  for 
that  of  man  ?  The  former  notion  seems  to  me  as  much 
wanting  in  due  reverence  as  the  latter  in  probability. 
Capriciousness  of  taste  in  the  birds  themselves  appears 
a  more  fitting  explanation.    For  example;  the  males 


many  other  species  are  black.    This  fact  supports  the  conjecture  tiiat 
these  conspicuous  colours  may  aid  the  sexes  in  finding  each  other  during 
the  breeding-season. 
fi«  /  The  Journal  of  Travel,*  edited  by  A,  Murray,  vol.  i.  1868,  p.  286* 
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of  some  parrots  can  hardly  be  said  to  be  more  beautiful, 
at  least  according  to  our  taste,  than  the  females,  bat 
they  differ  from  them  in  such  points,  as  tbe  male 
having  a  rose-colonred  colJar  instead  of,  as  in  the 
female,  "a  bright  emeraldine  narrow  green  collar;"  or 
in  the  male  having  a  black  collar  instead  of  '■'  a  yellow 
demi-eollar  in  front,"  with  a  pale  roseate  instead  of  a 
plam-blue  head.'''  As  so  many  male  bii-ds  Iiaye  for 
their  chief  ornament  elongated  tail-feathers  or  elongated 
orests,  the  shortened  tail,  formerly  described  in  the 
male  of  a  humming-bird,  and  the  shortened  crest  of 
the  male  goosander  almost  seem  like  one  of  the  many 
opposite  ciianges  of  fashion  which  we  admire  in  oar 
own  dresses. 

Some  members  of  the  heron  family  offer  a  still  more 
carious  case  of  novelty  in  colouring  having  appa- 
rently been  appreciated  for  the  sake  of  novelty.  The 
young  of  the  Ardea  a/ha  are  white,  the  adults  being 
dark  slate -coloured ;  and  not  only  the  young,  but  the 
adults  of  the  allied  Suphus  coromandua  in  their  winter 
plumage  are  wliite,  this  colour  changing  into  a  rich 
golden-buff  during  the  breeding-season.  It  is  incredible 
that  the  young  of  these  two  species,  as  well  as  of  some 
other  members  of  the  same  liimily,^"  should  liave  been 
specially  rendered  pure  white  and  thus  made  conspi- 
cuous to  their  enemies;  or  that  the  adults  of  one  of 
these  two  species  should  have  been  specially  rendered 
white  during  the  winter  in  a  country  which  is  never 


5'  See  Jerdon  un  tlie  genua  PiiliEoruis,  'Birds  of  India,'  vol.  i.  p. 
258-260. 

^  Tlie  young  of  Ardea  ru/eeeena  ivnd  A.  camlea  of  the  U.  Statei  are 
likewise  wliito,  the  udultH  btiug  culoured  in  occordniice  with  tboir  Kpe- 
dSe  oamoa.  Auitubon  ('  Omith.  Biogrnpii;,'  voL  iii.  p.  41S ;  vol.  iv. 
p.  SS)  seems  rathtr  pleasLd  nt  Lhe  thought  that  tliU  renmrkable  change 
of  plumuge  will  greatlj  "  diBcoiicert  lln;  sjatt'iuatlsta." 
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covered  with  snow.  On  the  other  hand  we  have  reason 
to  believe  that  wliiteness  has  been  gained  by  many  birds 
as  a  sexual  ornament.  We  may  therefore  conclude  that 
an  early  progenitor  of  the  Ardea  asha  and  the  Buphvs 
acquired  a  white  plumage  for  nuptial  purposes,  and 
transmitted  this  colour  to  their  young ;  so  that  the 
young  and  the  old  became  white  like  certain  existinfj 
egrets;  the  whiteness  having  afterwards  been  retained 
by  the  young  whilst  exchanged  by  the  adults  for  more 
strongly  pronounced  tints.  But  if  we  could  look  still 
further  backwards  in  time  to  the  still  earlier  progenitors 
of  these  two  species,  we  should  probably  see  the  adults 
dark-coloured.  I  infer  that  this  would  be  the  case,  from 
the  analogy  of  many  other  birds,  which  are  dark  whilst 
young,  and  when  adult  are  white ;  and  more  especially 
from  the  case  of  the  Ardea  gularis,  the  colours  of  which 
are  the  reverse  of  those  of  A,  asha,  for  the  young  are 
dark-coloured  and  the  adults  white,  the  young  having 
retained  a  former  state  of  plumage.  It  appears  there- 
fore that  the  progenitors  in  their  adult  condition  of  the 
Ardea  asha,  the  Buphus,  and  of  some  allies,  have  under- 
gone, during  a  long  line  of  descent,  the  following  changes 
of  colour;  firstly  a  dark  shade,  secondly  pure  white, 
and  thirdly,  owing  to  another  change  of  fashion  (if  I 
may  so  express  myself),  their  present  slaty,  reddish,  or 
golden-bufif  tints.  These  successive  changes  are  in* 
telligible  only  on  the  principle  of  novelty  having  been 
admired  by  birds  for  the  sake  of  novelty. 

Summary  of  the  Four  Chapters  on  Birds, — Most  male 
birds  are  highly  pugnacious  during  the  breeding-season, 
and  some  possess  weapons  especially  adapted  for  fight- 
ing with  their  rivals.  But  the  most  pugnacious  and  the 
best-armed  males  rarely  or  never  depend  for  success 
solely  on  their  power  to  drive  away  or  kill  their  rivals. 
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but  have  special  meiius  fur  charming  the  female.  With 
some  it  ia  tlie  power  of  song,  or  of  emitting  strange 
ories,  or  of  producing  inatrumental  music,  and  the  males 
in  consequence  differ  from  the  females  in  their  vocal 
organs,  or  in  the  strncture  of  certain  feathers.  From 
the  cui'iously  (Jiversified  means  for  producing  Tarious 
sonnda  we  gain  a  higli  idea  of  the  importance  of  this 
means  of  courtship.  Many  birds  endeavour  to  charm 
the  females  by  love-daucea  or  antics,  performed  on  the 
ground  or  in  the  air,  and  Eometimes  at  prepnied  placus. 
But  ornaments  of  many  kinds,  the  moat  brilliant  tint«, 
combs  and  wattles,  beautiful  plumes,  elongated  feathera, 
top-knota,  and  so  forth,  are  by  far  the  commonest 
means.  In  some  cases  mere  novelty  appears  to  have 
acted  as  a  charm.  The  ornaments  of  the  males  must 
be  highly  important  to  them,  for  they  have  been  ac- 
quired in  not  a  few  cases  at  the  cost  of  increased  danger 
frt»n  enemies,  and  even  at  some  loss  of  power  in  fight- 
ing with  their  rivals.  Tha  males  of  very  many  spe- 
oies  do  not  assume  their  ornamental  dress  until  they 
arrive  at  maturity,  or  they  assnme  it  only  during  the 
breed! ug-season,  or  the  tints  then  become  more  vivid. 
Certain  ornamental  appendages  become  enlarged,  lurgid, 
and  biightly-coloured  during  the  very  act  of  courtship. 
The  males  display  their  charms  with  elaborate  care  and 
to  the  best  effect ;  and  this  is  done  in  the  presence  of 
tlie  females.  The  courtship  is  sometimes  a  prolonged 
affair,  and  many  males  and  females  congregate  at  an 
appointed  place.  To  suppose  that  the  females  do  not 
appreciitte  the  beauty  of  the  males  is  to  admit  that 
their  splendid  decorations,  all  their  pomp  and  display, 
are  useless ;  and  this  is  incredible.  Birds  have  fine 
powers  of  discninination,  and  in  some  few  instances  it 
can  be  shewn  that  they  have  n  taste  for  the  beautiful. 
The    females,   moreover,    are    known    occasionally   to 
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eshibit  a  marked  preference  or  antipathy  for  certom 
individual  males. 

If  it  be  admitted  that  the  females  prefer,  or  are 
unconsciously  excited  by  the  more  beautiful  males,  then 
the  males  would  slowly  but  surely  be  rendered  more 
and  more  attractive  through  sexual  selection.  That  it 
is  this  sex  which  hias  been  chiefly  modified  we  may  infer 
from  the  fact  that  in  almost  every  genus  in  which  the 
sexes  differ,  the  males  differ  much  more  from  each  other 
than  do  the  females ;  this  is  well  shewn  in  certain  closely* 
allied  representative  species  in  which  the  females  can 
hardly  be  distinguished,  whilst  the  males  are  quite  dia* 
tinct.  Birds  in  a  state  of  nature  offer  individual  differr 
ences  which  would  amply  suffice  for  the  work  of  .sexual 
selection ;  but  we  have  seen  that  they  occasionally  pre- 
sent more  strongly-marked  variations  which  recur  so 
frequently  that  they  would  immediately  be  fixed,  if 
they  served  to  allure  the  female.  The  laws  of  variation 
will  have  determined  the  nature  of  the  initial  changes, 
and  largely  influenced  the  final  result.  The  grada* 
tions,  which  may  be  observed  between  the  males  of 
allied  species,  indicate  the  nature  of  the  steps  which 
have  been  passed  through,  and  explain  in  the  most 
interesting  manner  certain  characters,  such  as  the 
indented  ocelli  of  the  tail-feathers  of  the  peacock,  and 
the  wonderfully-shaded  ocelli  of  the  wing-feathers  of 
the  Argus  pheasant.  It  is  evident  that  the  brilliant 
colours,  top-knots,  fine  plumes,  &c.,  of  many  male 
birds  cannot  have  been  acquired  as  a  protection ; 
indeed  they  sometimes  lead  to  danger.  That  they 
are  not  due  to  the  direct  and  definite  action  of  tha 
conditions  of  life,  we  may  feel  assured,  because  the 
females  have  been  exposed  to  the  same  condition^  nad 
yet  often  differ  from  the  males  to  an  extreme  degree. 
Although  it  is  probable  that  changed  conditions  actij;»g 


during  a  lengthened  period  bave  prudueed  Bome  definite 
effect  on  botli  sexes,  the  more  im[)ortant  result  will  liave 
been  an  increased  tendency  to  fluctuating  variability  or 
to  augmented  individual  diilerences ;  and  such  differ- 
ences will  have  afforded  au  excellent  groundwork  for 
llie  action  of  sexual  selection, 

The  lawa  ol'  inheritance,  irrespectively  of  selection, 
appear  to  have  determined  whether  the  characters  ac- 
quired by  the  males  for  tlie  sake  of  ornament,  for  pro- 
ducing various  souuds,  and  for  fighting  together,  have 
been  transmitted  to  the  males  alone  or  to  both  sexes, 
either  permanently  or  periodically  during  certain  sea- 
sons of  the  year.  Why  various  charactiirs  should  some- 
times have  been  transmittoi  in  one  way  and  sometimes 
in  another  is,  in  most  cases,  not  known ;  but  the  period 
o£  variability  seems  often  to  have  been  the  determining 
cause.  When  the  two  sexes  have  inherited  all  charac- 
teiB  in  common  they  necessarily  resemble  each  other; 
bnt  as  the  successive  variations  may  be  differently  trans- 
mitted, every  possible  gradation  may  be  found,  even 
within  the  same  genus,  from  the  closest  similarity  to 
the  widest  dissimilarity  between  the  sexes.  "With  many 
closely-allied  species,  following  nearly  the  same  habits 
of  life,  the  males  have  come  to  differ  from  each  other 
chieJJy  through  the  action  of  eexual  Belection ;  ivhilst 
the  females  have  come  to  differ  chiefly  from  partaldng 
in  a  greater  or  lesser  degree  of  the  L-haracters  thus 
acquired  by  the  males.  The  effects,  moreover,  of  the 
definite  action  of  tlie  conditions  of  life,  will  not  have 
been  masked  iu  the  females,  as  in  the  case  of  the  males, 
by  the  acciunulation  through  sexual  selection  of  strongly- 
pronounced  colours  and  other  omameuis.  The  indi- 
viduals of  both  sexes,  however  affected,  will  have  been 
kept  at  eacii  successive  period  nearly  uuiform  by  the 
free  intercmssing  of  many  individuals. 
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With  the  species,  in  which  the  sexes  differ  in  colour, 
it  is  possible  that  at  first  there  existed  a  tendency  to 
transmit  the  successive  variations  equally  to  both  sexes; 
and  that  the  females  were  prevented  from  acquiring  tb^ 
bright  colours  of  the  males,  on  account  of  the  danger  to^ 
which  they  would  have  been  exposed  during  incubation. 
But  it  would  be,  as  far  as  I  can  see,  an  extremely  diffi- 
cult process  to  convert,  by  means  of  natural  selection,  one 
form  of  transmission  into  another.  On  the  other  band 
there  would  not  be  the  least  difficulty  in  rendering  a 
female  dull-coloured,  the  male  being  still  kept  bright* 
coloured,  by  the  selection  of  successive  variations,  which 
were  from  the  first  limited  in  their  transmission  to  the 
same  sex.  Whether  the  females  of  many  species  have 
actually  been  thus  modified,  must  at  present  remain 
doubtful.  When,  through  the  law  of  the  equal  trans* 
mission  of  characters  to  both  sexes,  the  females  have 
been  rendered  as  conspicuously  coloured  as  the  males, 
their  instincts  have  often  been  modified,  and  they  have 
been  led  to  build  domed  or  concealed  nests. 

In  one  small  and  curious  class  of  cases  the  characters 
and  habits  of  the  two  sexes  have  been  completely  trans- 
posed, for  the  females  are  larger,  stronger,  more  voci* 
ferous  and  brightly-coloured  than  their  males.  They 
have,  also,  become  so  quarrelsome  that  they  often  fight 
together  like  the  males  of  the  most  pugnacious  species. 
If,  as  seems  probable,  they  habitually  drive  away  rival 
females,  and  by  the  display  of  their  bright  colours  or 
other  charms  endeavour  to  attract  the  males,  we  can 
understand  how  it  is  that  they  have  gradually  been  ren- 
dered, by  means  of  sexual  selection  and  sexually-limited 
transmission,  more  beautiful  than  the  males — the  latter 
being  left  unmodified  or  only  slightly  modified. 

Whenever  the  law  of  inheritance  at  corresponding 
ages  prevails,  but  not  that  of  sexually-limited  trans* 
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in,  then  if  tLo  parents  vary  late  in  life — antl  we 
know  that  this  conatuntly  occui's  with  our  poultry,  and 
occasionally  with  other  hirds — the  young  will  be  left 
imaffected,  whilst  the  adults  of  both  sexes  will  be 
modiiied.  If  both  these  laws  of  inheritanc'e  prevail  and 
either  aex  vai'les  late  in  life,  that  sex  alone  will  be 
modi^exl,  tiie  other  sex  and  the  young  being  left  un- 
affected. When  variations  in  brightness  or  in  other 
conspicuous  characters  occur  early  in  life,  as  no  doubt 
often  happens,  they  will  not  be  acted  on  through  sexual 
aelectiou  until  the  period  of  reproduction  arrives ;  conse- 
quently they  will,  if  dangerous  to  the  young,  be  elimi- 
nated tbruugh  natural  selection.  Thus  we  can  under- 
stand how  it  is  that  variations  arising  late  in  life  have 
so  often  beeu  preserved  for  the  ornamentation  of  the 
males ;  the  females  and  the  young  being  left  almost  an- 
affected,  and  therefore  like  each  other.  With  species 
having  a  distinct  summer  and  winter  plumage,  the  males 
of  which  either  resemble  or  differ  from  the  females 
'luring  both  seasons  or  during  the  summer  alone,  the 
degrees  and  kinds  of  resemblance  between  the  young 
and  the  old  are  exceedingly  complex ;  and  this  com- 
plexity aj)parent!y  depends  on  charactei's,  first  acquired 
by  the  malus,  being  transmitted  in  various  ways  and 
degrees,  as  limited  by  age,  sex,  antl  season- 
As  the  young  of  so  many  species  have  been  but  little 
modified  in  colour  and  in  other  ornaments,  we  are 
enabled  to  form  some  judgment  with  respect  to  the 
plumage  of  their  early  progenitors  ;  and  we  may  infer 
that  the  beauty  of  our  existing  species,  if  we  look  to  the 
whole  class,  has  been  largely  inoreased  since  that  period 
of  which  the  iminature  plumage  gives  us  an  indirect 
record.  Many  birds,  especially  those  which  live  much 
on  the  ground,  have  undoubtedly  been  obscurely  co- 
loured for  the  sake  of  protectitm.     In  some  instances 
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the  upper  exposed  surface  of  the  plumage  has  been  thus 
coloured  in  both  sexes,  whilst  the  lower  surface  in  the 
males  alone  has  been  variously  ornamented  through 
sexual  selection.  Finally,  from  the  facts  given  in  these 
four  chapters,  we  may  conclude  that  weapons  for  battle, 
organs  for  producing  sound,  ornaments  of  many  kinds, 
bright  and  conspicuous  colours,  have  generally  been 
acquired  by  the  males  through  variation  and  sexual 
selection,  and  have  been  transmitted  in  various  ways 
according  to  the  several  laws  of  inheritance — ^the  fe- 
males and  the  young  being  left  comparatively  but  little 
modified.^^ 


*"  I  am  greatly  indebted  to  the  kindness  of  Mr.  Sclater  for  having 
looked  over  these  four  chapters  on  birds,  and  the  two  following  ones 
on  mammals.  By  this  means  I  have  been  saved  from  making  mistakes 
about  the  names  of  the  species,  and  from  giving  any  facts  which  are 
actuaUy  known  to  this  distinguished  naturalist  to  be  erroneous.  But 
of  course  he  is  not  at  all  answerable  for  the  accuracy  of  the  statements 
quoted  by  me  from  various  authorities. 
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CHAPTEE   XVIL 

Secondary  Sexual  Characters  of  Mammals. 

The  law  of  battle  —  Special  weapons,  confined  to  the  males  —  Cause 
of  absence  of  weapons  in  the  female  —  Weapons  common  to  both 
sexes,  yet  primarily  acquired  by  the  male  —  Other  uses  of  such 
weapons  —  Their  high  importance  —  Greater  size  of  the  male  — 
Means  of  defence  —  On  the  preference  shewn  by  either  sex  in  the 
pairing  of  quadrupeds. 

With  mammals  tlie  male  appears  to  win  the  female 
much  more  through  the  law  of  battle  than  through  the 
display  of  his  charms.  The  most  timid  animals,  not 
provided  with  any  special  weapons  for  fighting,  engage 
in  desperate  conflicts  during  the  season  of  love.  Two 
male  hares  have  been  seen  to  fight  together  until  one 
was  killed ;  male  moles  often  fight,  and  sometimes  with 
fatal  results  ;  male  squirrels  "  engage  in  frequent  con- 
" tests,  and  often  wound  each  other  severely;"  as  do 
male  beavers,  so  that  *'  hardly  a  skin  is  without  scars."^ 
I  observed  the  same  fact  with  the  hides  of  the  guana- 
coes  in  Patagonia ;  and  on  one  occasion  several  were  so 
absorbed  in  fighting  that  they  fearlessly  rushed  close  by 
me.  Livingstone  speaks  of  the  males  of  the  many  ani- 
mals in  Southern  Africa  as  almost  invariably  shewing 
the  scars  received  in  former  contests. 

The  law  of  battle  prevails  with  aquatic  as  with  ter- 


*  See  Waterton's  account  of  two  hares  fighting,  *  Zoologist,*  vol.  i. 
1843.  p.  211.  On  moles,  Bell,  *  Hist,  of  British  Quadrupeds,*  1st  edit, 
p.  100.  On  squirrels,  Audubon  and  Bachman,  *  Viviparous  Quadrupeds 
of  N.  America,'  1846,  p.  269.  On  beavers,  Mr.  A.  H.  Green,  in  *  Journal 
of  Tin.  Soc.  Zoolog.*  vol.  x.  1869,  p.  362. 
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restrial  mammals.  It  is  notorious  how  desperately  male 
seals  fight,  both  with  their  teeth  and  claws,  during  the 
breeding-season ;  and  their  hides  are  likewise  often 
covered  with  scars.  Male  sperm-whales  are  very  jea- 
lous at  this  season ;  and  in  their  battles  "  they  often 
"  lock  their  jaws  together,  and  turn  on  their  sides  and 
"  twist  about ;"  so  that  it  is  believed  by  some  naturalists 
that  the  frequently  deformed  state  of  their  lower  jaws  i$ 
caused  by  these  struggles.^ 

All  male  animals  which  are  furnished  with  special 
weapons  for  fighting,  are  well  known  to  engage  in  fierce 
battles.  The  courage  and  the  desperate  conflicts  of  stags 
have  often  been  described;  their  skeletons  have  been 
found  in  various  parts  of  the  world,  with  the  horns  in- 
extricably locked  together,  shewing  how  miserably  the 
victor  and  vanquished  had  perished.^  No  animal  in  the 
world  is  so  dangerous  as  an  elephant  in  must.  Loi^ 
Tankerville  has  given  me  a  graphic  description  of  the 
battles  between  the  wild  bulls  in  Chillingham  Park, 
the  descendants,  degenerated  in  size  but  not  in  courage, 
of  the  gigantic  Bos  primigenius.  In  1861  several  con- 
tended for  mastery;  and  it  was  observed  that  two  of 
the  younger  bulls  attacked  in  concert  the  old  leader 
of  the  herd,  overthrew  and  disabled  him,  so  that  he  was 
believed  by  the  keepers  to  be  lying  mortally  wounded 
in  a  neighbouring  wood.  But  a  few  days  afterwards  one 
of  the  young  bulls  singly  approached  the  wood ;  and 


^  On  the  battles  of  seals,  see  Capt.  C.  Abbott  in  *  Proc.  Zool.  Soc/ 
1868,  p.  191;  also  Mr.  E.  Brown,  ibid.  1868,  p.  436;  also  L.  Lloyd, 
'  Game  Birds  of  Sweden,*  1867,  p.  412  ;  also  Pennant.  On  the  sperm- 
wliale,  see  Mr.  J.  H.  Thompson,  in  *  Proc.  Zool.  Soc'  1867,  p.  246. 

"  See  Scrope  Q  Art  of  Deer-stalking,'  p.  17)  on  the  locking  of  the 
horns  with  the  Cervus  elaphus.  Eichardson,  in  *  Fauna  Bor.  Ameri- 
cana/ 1829,  p.  252,  says  that  the  wa]nti,  moose,  and  rein-deer  have  been 
found  thus  locked  together.  Sir  A.  Smith  found  at  the  Cape  of  Grood 
Hope  the  skeletons  of  two  gnus  in  tlie  same  condition. 
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then  the  "  monarch  of  tlic  cliase,"  wlio  had  been  hashing 
himself  up  for  veiigeance,  came  out  aud,  in  a  short 
time  killerl  his  antagonist.  He  then  quietly  joined  the 
herd,  and  long  held  undisputed  sway.  Admiral  Sir 
B.  J.  Kiilivan  informs  me  that  when  he  resided  in  the 
Falkland  Islands  he  imported  a  young  English  stallion, 
which,  with  eight  mares,  frequented  the  hills  near  Port 
William,  On  thesu  hills  there  were  two  wild  stallions, 
each  with  a.  small  troop  of  mares;  "and  it  is  certain 
"  that  these  stallions  would  never  have  approached  each 
"  other  without  figiiting.  Both  had  tried  singly  to  fight 
"  the  Englisli  horse  and  drive  away  his  mares,  but  had 
"  failed.  One  day  they  came  in  together  and  attacked 
"  him.  This  was  seen  by  the  eapitan  who  had  charge  of 
"  the  horses,  and  who,  on  riding  to  the  spot,  found  one 
"of  the  two  stallions  engaged  with  the  English  horse, 
"  whilst  the  other  was  driving  away  the  mares,  and  had 
"already  separated  four  from  the  rest.  The  eapitan 
"  settled  the  matter  by  driving  the  wliole  party  into  the 
"  corral,  for  the  wild  stallions  would  not  leave  the 
"  mares." 

Male  animals  already  provided  with  efficient  cutting 
or  tearing  teeth  for  the  ordinary  purposes  of  life,  as 
in  the  carnivora,  insect  i  vera,  and  rodents,  are  seldom 
furnished  with  weapons  especially  adapted  for  fighting 
with  their  rivals.  The  case  is  very  <lifl''erent  with  the 
males  of  many  other  animals.  We  see  this  in  the  horns 
of  stags  and  of  certain  kinds  of  antelopes  in  which 
the  females  are  hornless.  With  many  animals  the 
canine  teeth  in  the  upper  or  lower  jaw,  or  in  both,  are 
much  larger  in  the  males  than  in  the  females ;  or  are 
absent  in  the  latter,  with  the  exception  sometimes  of  a 
hidden  rndiment.  Certain  antelopes,  the  muek-deer, 
camel,  horse,  boar,  various  apes,  seals,  and  the  walrus, 
offer  instances  of  these  several  cases.     In  the  females 
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T>f  the  walrus  the  tusks  are  sometimes  quite  absentA^ 
In  the  male  elephant  of  India  and  in  the  male  dugong^^ 
the  upper  incisors  form  offensive  weapons.  In  the  male 
narwhal  one  alone  of  the  upper  teeth  is  developed  into 
the  well-known,  spirally-twisted,  so  called  horn,  which. ife 
sometimes  from  nine  to  ten  feet  in  length.  It  is  believ€d 
that  the  males  use  these  horns  for  fighting  together ;  for 
^*  an  unbroken  one  can  rarely  be  got,  and  occasionally 
**one  may  be  found  with  the  point  of  another  jammed 
^*into  the  broken  place."  •  The  tooth  on  the  opposite 
side  of  the  head  in  the  male  consists  of  a  rudiment  about 
ten  inches  in  length,  which  is  embedded  in  the  jaw*  It 
is  not,  however,  very  uncommon  to  find  double-horned 
male  narwhals  in  which  both  teeth  are  well  developed. 
In  the  females  both  teeth  are  rudimentary.  The  male 
cachalot  has  a  larger  head  than  that  of  the  female,  and 
it  no  doubt  aids  these  animals  in  their  aquatic  battles. 
Lastly,  the  adult  male  omithorhynchus  is  provided  with 
a  remarkable  apparatus,  namely  a  spur  on  the  fore-leg, 
closely  resembling  the  poison-fang  of  a  venomous  snake* 
its  use  is  not  known,  but  we  may  suspect  that  it  serves 
as  a  weapon  of  offenceJ  It  is  represented  by  a  mere 
rudiment  in  the  female. 

When  the  males  are  provided  with  weapons  which 
the  females  do  not  possess,  there  can  hardly  be  a  doubt 
that  they  are  used  for  fighting  with  other  males,  and 
that  they  have  been  acquired  through  sexual  selection. 


*  Mr.  Lament  ('  Seasons  with  the  Sea-Horses,*  1861,  p.  143)  says 
that  a  good  tusk  of  the  male  walrus  weighs  4  pounds,  and  ia  longer 
than  that  of  the  female,  which  weighs  about  3  pounds.  The  males  are 
described  as  fighting  ferociously.  On  the  occasional  absence  of  the 
tusks  in  the  female,  see  Mr.  B.  Brown,  *Proc.  Zool.  Soc'  1868,  p.  42&^ 

*  Owen,  ^  Anatomy  of  Vertebrates,'  vol.  iii.  p.  283. 
«  Mr.  K.  Brown,  in  '  Proc.  Zool.  Soc'  1869,  p.  553. 

'  Owen  on  the  Cachalot  and  Omithorhynchus,  ibid.  vol.  ill.  p.  638, 
641.  . 
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It  is  not  probable,  at  least  lu  most  cases,  that  tl 
have  actually  been  saved  from  acquiring  such  weapons, 
owing  to  their  being  useless  and  superfluous,  or  in  soma 
way  iDJurious.  On  the  contraiy,  as  they  are  often  used 
by  the  males  of  many  aniinals  for  various  purposes, 
more  especially  as  a  defence  against  their  enemies,  it  is 
ft  surprising  fa;;t  that  they  are  so  poorly  developed  or 
quite  absent  in  the  females.  No  doubt  with  female  deer 
the  development  during  each  rocnn-ent  season  of  great 
branching  horos,  and  with  female  elephants  the  deve- 
lopment of  immense  tusks,  would  have  been  a  great 
waste  of  vital  power,  on  the  admission  that  they  were 
of  no  use  to  the  females.  Consequently  variations  in 
the  size  of  these  organs,  leading  to  their  suppression, 
wonld  have  come  under  the  control  of  natural  selection, 
and  if  limited  in  their  transmission  to  the  female  off- 
spring would  not  have  interfered  with  their  develop- 
ment through  sexual  selection  in  the  males.  But  how 
on  this  view  can  we  explain  the  presence  of  horns  in  the 
females  of  certain  antelopes,  and  of  tusks  in  the  females 
of  many  animals,  wliich  are  only  of  slightly  less  size 
than  in  the  males  ?  The  explanation  in  almost  all  cases 
must,  I  believe,  be  sought  in  the  laws  of  transmission. 

As  the  reindeer  is  the  single  species  in  the  whole 
family  of  Deer  in  wbich  the  female  is  furnished  with 
horns,  though  somewhat  smaller,  thinner,  and  less 
branched  tlian  in  the  male,  it  might  naturally  be 
thought  that  they  must  be  of  some  special  use  to  her. 
There  is,  however,  some  evidence  opposed  to  this  view. 
The  female  retains  her  horns  from  the  time  when  they 
lire  fully  developed,  namely  in  September,  throughout 
the  winter,  until  May,  when  she  brings  forth  her  young; 
whilst  the  male  casts  bis  horns  much  earlier,  towards  the 
end  of  November.  As  both  sexes  have  the  same  require- 
ments and  follow  the  same  babits  of  life,  and  aa  the  male 
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sheds  his  horns  during  the  winter,  it  is  very  improbable 
that  they  can  be  of  any  special  service  to  the  female  at 
this  season,  which  includes  the  larger  proportion  of  the 
time  during  which  she  bears  horns.  Nor  is  it  probable 
that  she  can  have  inherited  horns  from  some  ancient 
progenitor  of  the  whole  family  of  deer,  for,  from  the  fact 
of  the  males  alone  of  so  many  species  in  all  quarters  of 
the  globe  possessing  horns,  we  may  conclude  that  this 
was  the  primordial  character  of  the  group.  Hence  it 
appears  that  horns  must  have  been  transferred  from  the 
male  to  the  female  at  a  period  subsequent  to  the  diver- 
gence of  the  various  species  from  a  common  stock;  but 
that  this  was  not  effected  for  the  sake  of  giving  her  any 
special  advantage.® 

,  We  know  that  the  horns  are  developed  at  a  most 
unusually  early  age  in  the  reindeer ;  but  what  the  cause 
of  this  may  have  been  is  not  known.  The  effect,  how- 
ever, has  apparently  been  the  transference  of  the  horns 
to  both  sexes.  It  is  intelligible  on  the  hypothesis  of 
pangenesis,  that  a  very  slight  change  in  the  constitution 
of  the  male,  either  in  the  tissues  of  the  forehead  or  in 
the  gemmules  of  the  horns,  might  lead  to  their  early 
development;  and  as  the  young  of  both  sexes  have 
nearly  the  same  constitution  before  the  period  of  repro- 
duction, the  horns,  if  developed  at  an  early  age  in  the 
male,  would  tend  to  be  developed  equally  in  both  sexes. 
In  support  of  this  view,  we  should  bear  in  mind  that  the 
boms  are  always  transmitted  through  the  female,  and 
that  she  has  a  latent  capacity  for  their  development,  as 
we  see  in  old  or  diseased  females.^    Moreover  the  females 


*  On  the  structure  and  shedding  of  the  horns  of  the  reindeer,  HofiT- 
berg,  *  Amoenitates  Acad.'  vol.  iv.  1788,  p.  149.  See  Richardson,  *  Fauna 
Bor.  Americana,*  p.  241,  in  regard  to  the  American  variety  or  species ; 
Also  Major  W.  Ross  King,  *  The  Sportsman  in  Canada,'  1866,  p.  80. 

•  Isidore  Geoflfroy  St.-Hilaire,  *Essais  deZoolog.  Generalc,*  1841, 
"p,  513,    Other  masculine  chai-acters,  besides  the  horns,  are  sometimes 


of  some  other  species  of  deer  either  normally  or  occft- 
siotmlly  exhibit  ruilimenta  of  horns ;  thus  the  female  of 
Ceroulus  moschaius  has  "  bristly  tufts,  eiidiug  in  a  |mob, 
"instead  of  a  horn;"  and  "in  most  specimens  of  the 
"  female  Wapiti  (Cervus  Canadensis)  there  is  a  sharp 
"  bony  protuberance  in  the  place  of  the  horn," '"  From 
titese  several  considerations  we  may  conclude  that  the 
possession  of  fiiirly  well-developed  boms  by  the  female 
reindeer,  is  due  to  the  males  having  first  acquired  them 
as  weapons  for  lighting  with  other  males;  and  secondarily 
to  their  development  from  some  unknown  cause  at  an 
unusually  early  age  in  the  males,  and  their  consequent 
tjansmissiou  to  both  sexes. 

Turning  to  the  sheath-horned  ruminants :  with  ante- 
lopes a  graduated  series  can  be  formed,  beginning  with 
the  species,  the  females  of  which  are  completely  desti- 
tute of  horns — passing  to  those  which  have  horns  so 
small  as  to  be  almost  rudimetitary,  as  in  Antiloeapra 
Americana — to  those  which  have  fairly  well-developed 
horns,  but  manifestly  smaller  and  thinner  than  in  the 
male,  and  sometimes  of  a  different  shape,"  and  ending 
with  those  in  which  both  sexes  have  hntns  of  equal  size. 
As  with  the  reindeer,  so  with  antelopes  there  exists  a 
relation  between  the  period  of  the  development  of  the 
horns  and  their  transmission  to  one  or  both  sexes ;  it 


similailf  tianeferred  to  tbe  female  ;  tliue  Mr.  Boner,  m  BpeBking  of  on 
old  famiile  cliatiiDis  ('  Cliunois  Honting  in  the  Monntains  of  Bavaria,' 
1880,  2ud  Biit.  p.  303),  saya,  "  not  only  was  tlie  head  very  male-look- 
>'•  ing,  bat  along  the  bock  there  viaa  a  ridgo  of  long  hair,  oBually  to  \te 
"  fcund  only  in  buoka." 

"  On  the  CervuluB,  Dr.  GrBj,  'Calalogne  of  the  Maoinifllia  in 
Britiah  Muaeuni,'  purt  iii.  p.  220.  On  the  Cetkub  Canodenflis  or  Wapiti 
see  Hon,  J,  D.  Caton,  ■  Ottawa  Acad.  »f  Nat.  Sciencea,'  May,  1868, 
i>.9. 

"  For  instance  the  horns  of  the  female  Ant.  Eachore  reseroble  those 
of  a  distinct  speoi^,  viz.  the  Ant.  Doroas  var,  Coriiie,  see  Desmareet, 
'  Mammalogie,"  p,  455. 
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is  therefore  probable  that  their  presence  or  absence  in 
the  females  of  some  species,  and  their  more  or  less  per- 
fect condition  in  the  females  of  other  species,  depend, 
not  on  their  being  of  some  special  use,  but  simply  on 
the  form  of  inheritance  which  has  prevailed.  It  ac* 
cords  with  this  view  that  even  in  the  same  restricted 
genus  both  sexes  of  some  species,  and  the  males  alon& 
of  other  species,  are  thus  provided.  It  is  a  remarkable 
fact  that,  although  the  females  of  AntUope  hezoariiaa 
are  normally  destitute  of  horns,  Mr.  Blyth  has  seen  ik) 
less  than  three  feniales  thus  furnished ;  and  there  was 
no  reason  to  suppose  that  they  were  old  or  diseased'. 
The  males  of  this  species  have  long  straight  spirated 
horns,  nearly  parallel  to  each  other,  and  directed  back- 
wards. Those  of  the  female,  when  present,  are  Tery 
different  in  shape,  for  they  are  not  spirated,  and 
spreading  widely  bend  round,  so  that  their  points  are 
directed  forwards.  It  is  a  still  more  remarkable  feet 
that  in  the  castrated  male,  as  Mr.  Blyth  informis  me,  the 
horns  are  of  the  same  peculiar  shape  as  in  the  female, 
but  longer  and  thicker.  In  all  cases  the  differences 
between  the  horns  of  the  males  and  females,  and  of 
castrated  and  entire  males,  probably  depend  on  various 
causes, — on  the  more  or  less  complete  transference  of 
male  characters  to  the  females, — on  the  foimer  state 
of  the  progenitors  of  the  species, — and  partly  perhaps  on 
the  horns  being  differently  nourished,  in  nearly  the  same 
manner  as  the  spurs  of  the  domestic  cock,  when  inserted 
into  the  comb  or  other  parts  of  the  body,  assume  various 
abnormal  forms  from  being  differently  nourished. 

In  all  the  wild  species  of  goats  and  sheep  the  horns 
are  larger  in  the  male  than  in  the  female,  and  are  some- 
times quite  absent  hi  the  latter.^^     In  several  domestic 


*^  Gray,  *  Catalogue  Mamm.  Brit.  Mus/  part  iii.  1852,  p.  160. 
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breeds  of  tlie  slieep  anil  goat,  the  male9  alnue  are  far- 
oialied  with  hoi'ns ;  and  it  is  a  signiJicaot  fact,  that  in 
One  such  breed  of  sheep  on  the  Giiinea  coast,  the  liorm 
are  not  developed,  aa  Mr.  Winwood  Eeade  informs  me, 
m  the  castrated  male ;  so  tliat  they  are  affected  in 
ibis  respeet  like  tlie  horns  of  etags.  In  some  breeds, 
fta  in  that  of  N.  Wales,  in  which  hoth  sexes  are  properly 
bomed,  the  ewes  are  very  hafale  to  be  hornless.  In 
these  same  sheep,  as  I  havi?  bijen  informed  by  a  trust- 
worthy witness  who  purposely  inspected  a  iioclc  during 
tho  lambing-season,  the  horns  at  birth  are  generally 
more  fully  developed  in  the  male  than  in  the  female. 
With  the  adult  musk-ox  {OviboB  mosehatus)  the  horns  of 
the  male  are  larger  than  those  of  the  femide,  and  in  the 
latter  the  bases  do  not  toucli."  In  regard  to  ordinary 
cattle  Mr.  Blyth  I'emarks :  "  In  most  of  the  wild  bovine 
"animals  the  homa  are  hotii  longer  and  thicker  in  the 
"  bull  than  in  the  cow,  and  in  tiie  cow-banteng  (Bos 
"  BOJidaieus)  the  hoins  are  remarkably  small,  and  in- 
"  dined  much  backwards.  In  the  domestic  races  of 
-'  cattle,  both  of  the  humped  and  humpless  types,  the 
"horns  are  short  and  thick  in  the  bull,  longer  and 
"  more  slender  in  the  cow  and  ox ;  and  in  the  Indian 
*-■  bufialo,  they  ai^e  shorter  and  thicker  in  the  bull,  longer 
"and  moi-e  slender  in  the  cow.  In  the  wild  gaoar 
"  (B.  gaurus)  the  homa  are  mostly  both  longer  and 
*'  thicker  in  the  bull  than  in  the  cow."  '*  Hence  with 
most  sheath-homed  rnminants  the  horns  of  the  male 
are  either  longer  or  stronger  than  those  of  the  female. 
With  the  Mkinooeros  sitnua,  as  I  may  here  add,  the 
homa  of  the  female  are  general  ly  longer  but  less  power- 
fill  than  in  the  male ;  and  in  some  other  species  of 
Ki-^.,.  — _ 
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rhinoceros  they  are  said  to  be  shorter  in  the  female.** 
From  these  various  facts  we  may  conclude  that  horm 
of  all  kinds,  even  when  they  are  equally  developed  in 
both  sexes,  were  primarily  acquired  by  the  males  in 
order  to  conquer  other  males,  and  have  been  trans- 
ferred more  or  less  completely  to  the  female,  in  relation 
to  the  force  of  the  equal  form  of  inheritance. 

The  tusks  of  the  elephant,  in  the  different  species  or 
races,  differ  according  to  sex,  in  nearly  the  same  manner 
as  the  horns  of  ruminants.  In  India  and  Malacca  the 
males  alone  are  provided  with  well-developed  tuska 
The  elephant  of  Ceylon  is  considered  by  most  na* 
turalists  as  a  distinct  race,  but  by  some  as  a  distinct 
species,  and  here  "  not  one  in  a  hundred  is  found  with 
"tusks,  the  few  that  possess  them  being  exclusively 
"  males."  ^^  The  African  elephant  is  undoubtedly  dis« 
tinct,  and  the  female  has  large,  well-developed  tuskd, 
though  not  so  large  as  those  of  the  male.  These  dif» 
ferences  in  the  tusks  of  the  several  races  and  species  of 
elephants — the  great  variability  of  the  horns  of  deer; 
as  notably  in  the  wild  reindeer — the  occasional  pre- 
sence of  horns  in  the  female  AntUope  hezoartica — the 
presence  of  two  tusks  in  some  few  male  narwhals — the 
complete  absence  of  tusks  in  some  female  walruses ;— * 
are  all  instances  of  the  extreme  variability  of  secondary 
sexual  characters,  and  of  their  extreme  liability  to 
differ  in  closely-allied  forms. 

Although  tusks  and  horns  appear  in  all  cases  to  have 
been  primarily  developed  as  sexual  weapons,  they  often 
serve  for  other  purposes.     The  elephant  uses  his  tusks 


"  Sir  Andrew  Smith,  *  Zoology  of  S.  Africa,'  pi.  xix.  Owen,  *  Ana- 
tomy of  Vertebrates,*  vol.  iii.  p.  624. 

"  Sir  J.  Emerson  Tennent,  'Ceylon,'  1859,  vol.  ii.  p.  274.  For 
Malacca,  *  Journal  of  Indian  Archipelago,*  vol.  iv.  p.  357. 


JB  attacking  tha  tiger  ;  aeeordiog  to  Bruce,  he  scores 
the  tninka  of  trees  until  they  can  be  eaaily  thrown 
down,  and  he  likewise  thus  extracts  the  farinaceous 
cored  of  palms ;  in  Africa  he  oftea  uses  one  tusk,  this 
being  always  the  same,  to  probe  the  ground  and  thus 
to  ascei'tain  whether  it  will  hear  his  weight.  The 
common  bull  defends  the  herd  with  his  horns;  and 
the  elk  in  Sweden  has  been  known,  according  to  Lloyd, 
to  strike  a.  wolf  dead  with  a  single  blow  of  his  great 
horns.  Many  similar  facts  could  be  given.  One  of  the 
most  cui'ious  secondary  uses  to  wliich  the  horns  of  any 
animal  are  occasionally  put,  is  that  observed  by  Captain 
Button"  with  the  wild  goat  {Capra  mgagrus)  of  the 
Himalayas,  and  as  it  is  said  with  the  ihes,  namely,  that 
when  the  male  accidentally  falls  from  a  height  he 
bends  inwards  his  head,  and,  by  alighting  on  his  mas- 
sive horns,  breaks  the  shock.  The  female  cannot  thus 
IIS6  her  horns,  which  are  smaller,  but  from  her  more 
quiet  disposition  slie  does  not  so  much  need  this  strange 
kind  of  shield. 

Bach  male  animal  uses  his  weapons  in  his  own  pecu- 
liar iashion.  The  common  ram  makes  a  charge  and 
butts  with  such  force  witii  the  bases  of  his  horns,  that  I 
have  seen  a  powerful  man  knocked  over  as  easily  as  a 
obild.  Goats  and  certain  speciEis  of  sheep,  for  instance 
tbe  Ovis  cydoeeroa  of  Afghanistan,^'  rear  on  their  hind 
legs,  and  then  not  only  butt,  hut  "  nia!;e  a  cut  down 
"  and  a  jerk  up,  with  the  ribbed  front  of  their  acimitar- 
"  shaped  bora,  as  with  a  eahre.  When  the  0.  cyeloceros 
"  attacked  a  large  domestic  ram,  who  was  a  noted 
"  bruiser,  ho  contjuered  him  by  the  sheer  novelty  of  hia 

"  •  Calcutta  Journal  of  Nat.  Hiat.'  vol.  ii.  1843,  p.  52G. 

"  Mr,  Blytti,  in  'Lauil  and  Water,'  March,  IStiT,  p.  131,  on  the 
Mitbority  of  Capt.  Hutton  ftiid  others.  For  the  wild  PembtokeBhire 
goats  nee  the  '  Fiold.'  18<13,  p.  150. 
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"mode  of  fightiDg,  always  closing  at  once  with,  his 
**  adversary,  and  catching  him  across  the  face  and  nose 
■*with  a  sharp  drawing  jerk  of  his  head,  and  then 
"  bounding  out  of  the  way  before  the  blow  could  be 
"  returned."  In  Pembrokeshire  a  male  goat,  the  master 
of  a  flock  which  during  several  generations  had  run 
wild,  was  known  to  have  killed  several  other  males  in 
single  combat;  this  goat  possessed  enormous  horn^ 
measuring  39  inches  in  a  straight  line  from  tip  to  tip. 
Tlie  common  bull,  as  every  one  knows,  gores  and  toss^ 
his  opponent;  but  the  Italian  buffalo  is  said  never  to 
use  his  horns,  he  gives  a  tremendous  blow  with  his 
convex  forehead,  and  then  tramples  on  his  fallen  enemy 
with  his  knees — an  instinct  which  the  common  bull  does 
not  possess.^*  Hence  a  dog  who  pins  a  bu£&lo  by 
the  nose  is  immediately  crushed.  We  must^  hoW^visr, 
remember  that  the  Italian  buffalo  has  long  been  dhsG^^- 
ticated,  and  it  is  by  no  means  certain  that  t]|p»  wjji 
parent-form  had  similarly  shaped  horns.  Mr.  6a(|||ett| 
informs  me  that  when  a  female  Cape  buffalo  (£tift|^i^il^ 
eaff&r)  was  turned  into  an  enclosure  with  a  }?nU  dl', 
the  same  species,  she  attacked  him,  and  he  in  retiittl^  J^ 
pushed  her  about  with  great  violence.  But  it  was 
manifest  to  Mr.  Bartlett  that  had  not  the  bull  shewn 
dignified  forbearance,  he  could  easily  have  killed  her 
by  a  single  lateral  thrust  with  his  immense  horns.  The 
giraffe  uses  his  short  hair-covered  horns,  which  arQ 
rather  longer  in  the  male  than  in  the  female,  ia..* 
curious  manner ;  for  with  his  long  neck  he  swings  his 
head  to  either  side,  almost  upside  down,  with  such 
force,  that  I  have  seen  a  hard  plank  deeply  indeoatted 
by  a  single  blow. 


"  M.  E.  M.  Bailly,  "  sur  Tusage  des  Comes,"  &c.,  '  Annal.  des  Sc. 
Nat.'  torn.  ii.  1824,  p.  369. 
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Wifli  antelopes  it  is  sometimes  difficult  to  imagine 
how  they  can  possibly  use  llieir  curiously- ah  aped  horns ; 
thoB  the  spring-boc  (Ani.  euchore)  has  rather  short  up- 
tight  horns,  with  the  sharp  points  bent  inwards  almost 
at  a  right  angle,  so  as  to  face  each  other ;  Mr.  Bartlelt 
does  not  Itnow  how  they  are  nsed,  hut  suggests  that 
they  would  inflict  a  fearful  wound  down  ea^^b  side  of 
the  face  of  an  antagonist.  The  slightly-curved  horns  of 
the  Oryx  leueorycB  (fig.  61)  are  directed  backwards,  and 
are  of  such  length  that  their  points  reach  beyond  the 


middle  of  the  back,  over  which  they  8t«nd  in  an  almost 
parallel  line.  Thus  they  seem  singularly  ill-iitted  for 
fighting;  but  Mr.  Bartlett  informs  me  that  when  two 
of  these  animals  prepare  for  battle,  they  kneel  down, 
with  their  hea'fa  between  their  front  legs,  and  in  this 
attitude  the  horns  stand  nearly  parallel  and  close  to 
the  ground,  with  the  points  directed  forwards  and  a 
little  upwards.  The  combataiits  then  gradually  ap- 
proach each  other  and  endeavour  to  get  the  upturned 
points  under  each  other's  bodies;   if  one  succeeds  in 
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doing  this,  he  suddenly  springs  up,  throwing  up  lii^ 
head  at  the  same  time,  anl  can  thus  wound  or  perhaps, 
even  transfix  his  antagonist.  Both  animals  always  kneel 
down  so  as  to  guard  as  far  as  possible  against  tliia 
manoeuvre.  It  has  been  recorded  that  one  of  theaO: 
antelopes  has  used  his  horns  with  effect  even  against  a 
lion ;  yet  from  being  forced  to  place  his  head  between 
the  fore-legs  in  order  to  bring  the  points  of  the  hoiw 
forward,  he  would  generally  be  under  a  great  dis^ 
advantage  when  attacked  by  any  other  animal.  It  i% 
therefore,  not  probable  that  the  horns  have  been  modified 
into  their  present  great  length  and  peculiar  position,  as 
a  protection  against  beasts  of  prey.  We  can,  however, 
see  that  as  soon  as  some  ancient  male  progenitor  of  the 
Oryx  acquired  moderately  long  horns,  directed  a  little 
backwards,  he  would  be  compelled  in  his  battles  with 
rival  males  to  bend  his  head  somewhat  inwards  or  down- 
wards, as  is  now  done  by  certain  stags ;  and  it  is  not 
improbable  that  he  might  have  acquired  the  habit  of 
at  first  occasionally  and  afterwards  of  regularly  kne^^ 
ing  down.  In  this  case  it  is  almost  certain  that  the 
males  which  possessed  the  longest  horns  would  have 
had  a  great  advantage  over  others  with  shorter  horns; 
and  then  the  horns  would  gradually  have  been  ren- 
dered longer  and  longer,  through  sexual  selection,  until 
they  acquired  their  present  extraordinary  length  and 
position. 

With  stags  of  many  kinds  the  branching  of  the  horns 
offers  a  curious  case  of  diflSculty ;  for  certainly  a  single 
straight  point  would  inflict  a  much  more  serious  wound 
than  several  diverging  points.  In  Sir  Philip  Egerton's 
museum  there  is  a  horn  of  the  red-deer  {Cervus  dor 
phus)  thirty  inches  in  length,  with  **  not  fewer  than 
"fifteen  snags  or  branches;'*  and  at  Moritzburg  there 
is  still  preserved  a  pair  of  antlers  of  a  red-deer,  shot  in 
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1699  by  Frederick  I.,  each  of  which  bears  the  aaton- 
isbing  number  of  thirly-tbree  branches.  Richardaon 
figorea  a  pair  of  antlers  of  tlie  wild  reiodeer  with  twenty- 
nine  points,-"  From  the  manner  in  which  the  Iioms 
a»^  branched,  and  more  especially  from  deer  beinp; 
known  occaeionally  to  fight  together  by  kicking  with 
their  fore-feet,^'  M.  Bailly  actually  came  to  the  con- 
clusion that  their  horng  were  more  injurious  than  useful 
to  tliem!  ISut  tJiia  author  overlooks  the  pitched  buttles 
between  rival  males.  As  I  felt  much  perplexed  about 
the  use  or  advantage  of  the  brancbes,  I  applied  to  Mr. 
McNeill  of  Colinsay,  who  bns  long  and  carefully  ob- 
served the  habits  of  red-deer,  and  he  informs  me  that 
he  hns  never  seen  some  of  the  branches  brought  into 
action,  but  that  the  brow-antlei's,  from  inclining  down- 
wards, are  a  great  protection  to  the  forehead,  and  their 
points  are  likewise  used  iu  attack.  Sir  Philip  Egerton 
also  informs  me  in  regard  both  to  red-deer  and  fallow- 
deer,  that  when  they  fight  they  suddenly  dash  together, 
and  getting  their  boms  fixed  against  each  other's  bodies 
a  deaperato  struggle  ensues.  When  one  is  at  last 
forced  to  yield  and  turn  round,  the  victor  endeavours 
to  plunge  his  brow-antlers  inio  his  defeated  foe.  It 
thus  appears  that  the  upper  bmncbes  are  used  chiefly 
or  exclnaively  fur  pushing  and  fencing.  Nevertheless 
with  some  t^peoies  the  upper  branches  are  used  as 
weapons  of  offence;  when  a  man  was  attacked  by  a 


"  OwL-n,  on  the  Homa  of  Rod-deer,  '  British  Fossil  MammBla,'  184C, 
p.  478;  'Forest  Cri^aturea,'  by  Cliatles  Boiier,  1861,  p.  76.  62,  Rioh- 
ordaon  od  Uie  Homa  of  the  Reindeer,  '  Faana  Bar.  Americuna,'  1829, 
p.  240. 

"  Hon,  J.  D.  Oaton  ('  Ottawa  Acad,  of  Nat.  Scieoce,'  May.  18C8,  p. 
9}r  eays  thut  the  Ameriaan  duer  fight  with  their  fore-{<«t,  after  "  the 
q.UMtion  of  superiority  has  bceu  ouce  auttliid  and  aokoowlc  Igod  in  thti 
herd."  Baillv,  "  Snr  I'uaage  des  Oomea,"  '  Annales  dea  Sc,  Nat.'  torn. 
II.  19M,  p.  371. 
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Wapiti  deer  (Cervua  Canadensis)  in  Judge  Gatoa's  padi 
in  Ottawa,  and  several  men  tried  to  rescue  him,  the  stag 
**  never  raised  his  head  from  the  ground ;  in  fact  he  kept 
"  his  face  almost  flat  on  the  ground,  with  his  nose  nearly 
"  between  his  fore-feet,  except  when  he  rolled  his  head 
"  to  one  side  to  take  a  new  observation  preparatory  to 
*'  a  plunge."  In  this  position  the  terminal  points  of 
the  horns  were  directed  against  his  adversaries.  "In 
"rolling  his  head  he  necessarily  raised  it  somewhat, 
"because  his  antlers  were  so  long  that  he  could  not 
**roll  his  head  without  raising  them  on  one  side,  while 
"on  the  other  side  they  touched  the  ground."  The 
stag  by  this  procedure  gradually  drove  the  party  of 
rescuers  backwards,  to  a  distance  of  150  or  200  feet ; 
tod  the  attacked  man  was  killed.^^ 

Although  the  horns  of  stags  are  efficient  weapons, 
there  can,  I  think,  be  no  doubt  that  a  single  point 
would  have  been  much  more  dangerous  than  a  branched 
antler ;  and  Judge  Oaton,  who  has  had  large  experi- 
ence with  deer,  fully  concurs  in  this  conclusion.  Nor 
do  the  branching  horns,  though  highly  important  as  a 
means  of  defence  against  rival  stags,  appear  perfectly 
well  adapted  for  this  purpose,  as  they  are  liable  to 
become  interlocked.  The  suspicion  has  therefore  crossed 
my  mind  that  they  may  serve  partly  as  ornaments. 
That  the  branched  antlers  of  stags,  as  well  as  the 
elegant  lyrated  horns  of  certain  antelopes,  with  their 
graceful  double  curvature,  (fig.  62),  are  ornamental 
in  our  eyes,  no  one  will  dispute.  If,  then,  the  horns, 
like  the  splendid  accoutrements  of  the  knights  of  old, 
add  to  the  noble  appearance  of  stags  and  antelopes, 
they  may  have  been  partly  modified  for  this  purpose, 


"  See  a  most  interesting  account  in  the  Appendix  to  Hon.  J.  D. 
Caton's  paper,  as  above  quoted. 
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tbough  mainly  for  actual  service  in  battle ;  but  I  have 
no  evidence  in  favour  of  this  belief. 


An  interesting  caste  lias  lately  been  published,  from 
which  it  appears  that  the  horns  of  a  deer  in  one  district 
in  the  United  States  are  now  being  modified  through 
sexual  and  natural  selection.     A  4vriter  in  an  excellent 
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American  JoumaP^  says,  that  he  has  hunted  for  the 
last  twenty-one  years  in  the  Adirondacks,  where  the 
Cervus  Virginianus  abounds.  About  fourteen  years  ago 
he  first  heard  of  spiJcehorn  hucks.  These  became  from 
year  to  year  more  common ;  about  five  years  ago  he 
shot  one,  and  subsequently  another,  and  now  they  are 
frequently  killed.  "The  spike-horn  differs  greatly 
"from  the  common  antler  of  the  C.  Virginianus.  It 
"  consists  of  a  single  spike,  more  slender  than  the  antler, 
"  and  scarcely  half  so  long,  projecting  forward  from  the 
**  brow,  and  terminating  in  a  very  sharp  point.  It  gives 
"  a  considerable  advantage  to  its  possessor  over  the 
"common  buck.  Besiaes  enabling  him  to  run  more 
**  swiftly  through  the  thick  woods  and  underbrush 
"(every  hunter  knows  that  does  and  yearling  bucks 
"run  much  more  rapidly  than  the  large  bucks  when 
"armed  with  their  cumbrous  antlers),  the  spike-horn 
"is  a  more  effective  weapon  than  the  common  antler. 
"With  this  advantage  the  spike-horn  bucks  are  gaining 
"  upon  the  common  bucks,  and  may,  in  time,  entirely 
"supersede  them  in  the  Adirondacks.  Undoubtedly 
"the  first  spike-horn  buck  was  merely  an  accidental 
"freak  of  nature.  But  his  spike-horns  gave  him  an 
"advantage,  and  enabled  him  to  propagate  his  pecu- 
"liarity.  His  descendants,  having  a  like  advantage, 
"have  propagated  the  peculiarity  in  a  constantly 
"increasing  ratio,  till  they  are  slowly  crowding  the 
"antlered  deer  from  the  region  they  inhabit." 

Male  quadrupeds  which  are  furnished  with  tusks 
use  them  in  various  ways,  as  in  the  case  of  horns. 
The  boar  strikes  laterally  and  upwards ;  the  musk- 
deer  with   serious  effect  downwards.^*      The  walrus, 


23  •  The  American  Naturalist/  Dec.  1869,  p.  552. 

**  Pallas,  *  Spicilegia  Zoologica/  fasc  xiii.  1779,  p.  18. 
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though  havmg  so  short  a  neck  itml  ao  unwieldy  a  body, 
'  can  strike  eithet  upwards,  or  downwards,  or  side- 
"  ways,  with  equal  dexterity."^*  The  Indian  elephant 
fights,  as  I  was  informed  by  the  late  Di".  Falconer,  in  a 
difl'ereiit  manner  according  to  tlie  position  and  curvature 
of  his  tasks.  When  they  are  directed  forwards  and 
upu'ards  he  is  able  to  fiing  a  tiger  to  a  great  distance — 
it  is  said  to  even  thirty  I'eet ;  when  they  are  short  and 
turned  downwards  he  endeavoars  suddenly  to  pin  the 
tiger  to  the  ground,  and  in  conseq^uence  is  danger- 
ous to  the  rider,  who  is  liable  to  be  jerked  off  the 
hoodah.** 

Very  few  male  quadrupeds  possess  weapons  of  two 
distinct  kinds  specially  adapted  for  fighting  with  rival 
males.  The  male  muntjac-deer  {Genmlus),  however, 
ofiers  an  exception,  as  he  is  provided  with  horns  and 
exeerted  canine  teeth.  But  one  form  of  weapon,  has 
often  been  replaced  in  the  course  of  ages  by  another 
form,  as  we  may  infer  from  what  follows.  With  ru- 
minants the  development  of  horns  generally  stands 
ia  an  inverse  relation  mtli  that  of  even  moderately 
\cell-developed  canine  teeth.  Thus  camels,  guanacoes, 
ehevrotains  and  musk-deer,  are  hornless,  and  they 
have  efficient  canines ;  these  teeth  being  "  always  of 
"  smaller  size  in  tbe  females  than  in  the  males."  The 
Camelidse  have  in  their  upper  jaws,  in  addition  to 
their  true  canines,  a  pair  of  canine-shaped  incisors.^' 
Male  deer  and  antelopes,  on  the  other  hand,  possess 
horns,  and  they  rarely  have  canine  teeth;  and  these 
when  present  are  always  of  small   size,  so  that  it  is 


"  lamont,  ■  Seuaona  with  the  Sea-Horses,'  18B1,  p.  111. 

'■  See  aiso  Oorae  ('  PMlosoph.  Tmnsapt."  1799,  p.  212)  on  the  moa- 
ner ID  which  the  ehorl-tuaked  Mookiioh  raxiely  of  the  elephant  attucks 
other  clephnntB. 

"  OwBn, '  Anntoiny  of  Vertebrates,'  yo!.  iii.  p.  349. 
VOL.  II.  S 
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doubtful  whether  they  are  of  any  service  in  their 
battles.  With  Antilope  montana  they  exist  only  as 
rudiments  in  tlie  young  male,  disappearing  as  he 
grows  old ;  and  they  are  absent  in  the  female  at 
all  ages ;  but  the  females  of  certain  other  antelopes 
and  deer  have  been  known  .  occasionally  to  exhibit 
rudiments  of  these  teeth.^®  StalHons  have  small  canine 
teeth,  which  are  either  quite  absent  or  judiraentary 
in  the  mare ;  but  they  do  not  appear  to  be  used  in 
fighting,  for  stallions  bite  with  their  incisors,  and  do 
not  open  their  mouths  widely  like  camels  and  guanar 
coes.  Whenever  the  adult  male  possesses  canines  now 
in  an  inefficient  state,  whilst  the  female  has  either  none 
or  mere  rudiments,  we  may  conclude  that  the  early 
male  progenitor  of  the  species  was  provided  with  effi- 
cient canines,  which  had  been  partially  transferred  to 
the  females.  Tlie  reduction  of  these  teeth  in  the  males 
seems  to  have  followed  from  some  change  in  their 
manner  of  fighting,  often  caused  (but  not  in  the  case 
of  the  horse)  by  the  development  of  new  weapons. 

Tusks  and  horns  are  manifestly  of  high  importance  to 
their  possessors,  for  their  development  consumes  much 
organised  matter.  A  single  tusk  of  the  Asiatic  ele- 
phant,— one  of  the  extinct  woolly  species, — and  of  the 
African  elephant,  have  been  known  to  weigh  respectively 
150,  160,  and  180  pounds;  and  even  greater  weights 
have  been  assigned  by  some  authors.^^     With  deer,  in 


2»  See  RuppeU  (in  *Proc.  Zoolog.  Soc/  Jan,  12,  1836,  p.  3)  on  the 
canines  in  deer  and  antelopes,  with  a  note  by  Mr.  Martin  on  a  female 
American  deer.  See  also  Falconer  ('Palseont.  Memoirs  and  Notes,' 
vol.  i.  1868,  p.  576)  on  canines  in  an  adult  female  deer.  In  old  males 
of  the  musk-deer  the  canines  (PaUas, '  Spic.  Zoolog.'  fasc.  xiii.  rr79,  p. 
18)  sometimes  grow  to  the  length  of  three  inches,  whilst  in  old  fiemales 
a  rudiment  projects  scarcely  half  an  inch  above  the  gums. 

"  Emerson  Tennent,  '  Ceylon,'  1859,  vol.  ii.  p.  275 ;  Owen,  *  British 
Fossil  Mammals,*  1846,  p.  245. 
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which  the  lioros  are  periodically  renewed,  the  drain 
on  the  constitution  must  be  greater;  the  horns,  for 
instance,  of  tlie  moose  weigh  from  fifty  to  sixty  pounds, 
and  those  of  the  extinct  Irish  elk  from  sixty  to  seventy 
pounds, — the  skull  of  the  latter  weighing  on  an  average 
only  6ve  and  a  quarter  pounds.  With  sheep,  although 
the  horns  are  not  periodically  renewed,  yet  their  de- 
velopment, in  the  opinion  of  many  agriculturists,  en- 
tails a  sensible  loss  to  the  breeder.  Stags,  more- 
over, in  escaping  from  beasts  of  prey  are  loaded  with 
an  additional  weight  for  the  race,  and  are  gi'catly 
retarded  in  passing  through  a  woody  country.  The 
moose,  for  instance,  with  horns  extending  five  and  a 
half  feet  from  tip  to  tip,  although  bo  skilful  in  tlieir 
use  that  he  will  not  touch  or  break  a  dead  twig 
when  walking  quietly,  cannot  act  bo  dexterously  whilst 
rushing  away  from  a  pack  of  wolves.  "  During  his 
"  progress  he  holds  his  nose  up,  so  as  to  lay  the 
"  horns  horizontally  back ;  and  in  this  attitude  cannot 
"see  the  ground  distinctly,"^"  The  tips  of  the  horns 
of  the  great  Irish  elk  were  actually  eight  feet  apart ! 
Whilst  tho  horns  are  covered  with  velvet,  which  lasts 
with  the  red-deer  for  about  twelve  weeks,  they  are 
extremely  sensitive  to  a  blow ;  so  that  in  Germany 
the  stags  at  this  time  change  their  habits  to  a  cer- 
tain extent,  and  avoid  dense  forests,  frequenting  young 
woods  and  low  thickets.^'  These  facta  remind  us,  that 
male  birds  have  acquired  ornamental  plumes  at  the 
cost  of  retarded  flight,  and  other  ornaments  at  the  cost 
of  some  loss  of  power  in  their  battles  with  rival  males. 


**  Hifhnrdaon,  'Fauna  Bor.  AmcricanB,'  on  the  moose,  A!ces  ]>almnla, 
'  f,  236,  SST;  tleo  on  the  eipsnae  of  tho  hnrne  '  l4ilul  and  Wiiler,' 
I  1SS9,  p.  143  Bto  also  Otvcn,  '  British  Foetal  MammuLt,'  on  the  Irish 
'    *lk.  p,  447,  455, 

"  '  Forest  CreBtnrei,-  by  C.  Boiier,  ISGl,  p.  GO. 
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With  quadrupeds,  when,  as  is  often  the  ease,  the 
sexes  diflfer  in  size,  the  males  are,  I  believe,  always 
larger  and  stronger.  This  holds  good  in  a  marked 
manner,  as  I  am  informed  by  Mr.  Gould,  with  the  mar- 
supials of  Australia,  the  males  of  which  appear  to 
continue  growing  until  an  unusually  late  age.  But 
the  most  extraordinary  case  is  that  of  one  of  the 
seals  (GaUorhinus  ursinus),  a  full-grown  female  weigh- 
ing less  than  one-sixth  of  a  full-grown  male.^^  The 
greater  strength  of  the  male  is  invariably  displayed, 
as  Hunter  long  ago  remarked, ^^  in  those  parts  of  the 
body  which  are  brought  into  action  in  fighting  with 
rival  males, — for  instance,  in  the  massive  neck  of  the 
bull.  Male  quadrupeds  are  also  more  courageous  and 
pugnacious  than  the  females.  There  can  be  little 
doubt  that  these  characters  have  been  gained,  partly 
through  sexual  selection,  owing  to  a  long  series  of  vic- 
tories by  the  stronger  and  more  courageous  males  over 
the  weaker,  and  partly  through  the  inherited  effects  of 
use.  It  is  probable  that  the  successive  variations  in 
strength,  size,  and  courage,  whether  due  to  so-called 
spontaneous  variability  or  to  the  effects  of  use,  by  the 
accumulation  of  which  male  quadrupeds  have  acquired 
these  characteristic  qualities,  occurred  rather  late  in 
life,  and  were  consequently  to  a  large  extent  limited 
in  their  transmission  to  the  same  sex. 

Under  this  point  of  view  I  was  anxious  to  obtain 
information  in  regard  to  the  Scotch  deer-hound,  the 
sexes  of  which  differ  more  in  size  than  those  of  any 
other  breed  (though  blood -hounds  diflfer  consider- 
ably), or  than  in  any  wild  canine  species  known  to  me. 


^^  See  the  very  interesting  paper  by  Mr.  J.  A.  Allen  in  *  BuU.  Mus. 
Comp.  Zoolog.  of  Cambridge;  United  States,"  vol.ii.  No.  1,  p.  82.  The 
weights  were  ascertained  by  a  careful  observer,  Capt.  Bryant. 

^*  *  Animal  Economy,  p.  45. 
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Aocordingly,  I  applied  to  Mr.  Ciipplea,  a  wtll-known 
breeder  of  these  dogs,  wlio  has  weighed  and  measured 
maay  of  his  own  dogs,  and  who,  with  great  kindness,  has 
oolleiited  for  me  the  following  facts  from  various  sources. 
Superior  male  dogs,  measured  at  the  shoulder,  range 
from  twenty-eight  inches,  which  is  low,  to  thirty-three, 
or  oTen  thirty-four  inches  in  height;  and  in  weight 
from  eighty  pounds,  whJeh  is  law,  to  120,  or  even  more 
pounds.  The  females  range  in  height  from  twenty- 
three  to  twenty-seven,  or  even  to  twenty-eiglit  inches ; 
and  in  weight  from  fifty  to  seventy,  or  even  eighty 
pounds."  Mr.  Cupples  concludes  that  from  uinety-flve 
to  one  hundred  pounds  for  the  male,  and  seventy  for 
the  lemale,  would  be  a  safe  average ;  but  tliere  is  reason 
to  believe  that  formerly  both  sexea  attained  a  greater 
weight.  Mr.  Cupples  has  weighed  puppies  when  a 
fortnight  old ;  in  one  Utter  the  average  weight  of  four 
males  exceeded  that  of  two  females  by  six  and  a  half 
ounces;  iu  another  litter  the  average  weight  of  four 
males  exceeded  that  of  one  female  by  less  than  one 
ounce ;  the  same  males,  when  three  weeks  old,  exceeded 
the  female  by  seven  and  a  half  ounces,  and  at  the  age 
of  six  weeks  by  nearly  fourteen  ounces.  Mr.  Wright 
oi  Yeldersley  House,  in  a  letter  to  Mr.  Cupples,  says: 
"  I  have  taken  notes  on  the  sizes  and  weights  of  puppies 
"  of  many  litters,  and  as  far  as  my  experience  goes, 
"  dog-puppies  as  a  rule  differ  very  little  from  bitches 
"  tin  they  arrive  at  about  five  or  six  months  old ;  and 
"  then  the  dogs  begin  to  increase,  gaining  upon   the 


"  See  also  Richardaon'B  '  Manual  on  tlie  Dog,'  p.  59.  Muoh  valu- 
bWo  informBtioa  on  the  Scottish  deer-hound  is  given  fay  Mr.  McNeill, 
who  Bzei  called  nttention  to  the  inequality  in  ^za  betwi^en  the  aeiea,  in 
Bcropu's  'Alt  of  Deer  Stalking.'  I  hope  that  Mr.  Cupples  will  keep  to 
h'fl  iutentioa  of  publishing  a,  full  Bcoonnt  and  history  of  this  famous 
breed. 


k 
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^bitches  both  in  weight  and  size.    At  birth,  and  far 

**8eTeral  weeks  afterwards,  a  bitcb-pnppy  will  oocttr 

"  sionally  be  larger  than  any  of  the  dogs,  bnt  they  are 

"invariably  beaten  by  them  later."     Mr.  McNeill,  of 

Colinsay,  conelades  that   ''the   males  do  not  attam 

"their  fall  growth  tiU  over  two  years  old,  thongb 

"the  females  attain  it  sooner.**      According  to  Mr. 

Capples'  experience,   male   dogs    go   on    growing  itf 

stature  till  they  are  from  twelve  to  eighteen  montiis 

old,  and  in  weight  till  from  eighteen  to  twenty-foor 

months  old ;   whilst  the  females  cease  increasing  m 

statare  at  the  age  of  from  nine  to  fourteen  or  fifteen 

months,  and  in  weight  at  the  age  of  from  twelve  to 

fifteen  months.     From  these  various  statements  it  is 

clear  that  the   full    difference   in   size    between   tiid 

male  and  female  Scotch  deer-hound  is  not  acquired 

until  rather  late  in  life.     The  males  are  almost  exdii- 

sively  used  for  coursing,  for,  as  Mr.  McNeill  informik 

me,  the  females  have  not  sufficient  strength  and  weiglrt 

to  pull  down  a  ftdl-grown  deer.     From  the  names  used 

in  old  legends,  it  appears,  as  I  hear  from  Mr.  Cupptes, 

that  at  a  very  ancient  period  the  males  were  the  most 

celebrated,  the  females  being  mentioned  only  as  the 

mothers  of  famous  dogs.     Hence  during  many  genersh 

tdous,  it  is  the  male  which  has  been  chiefly  test^ 

for  strength,  size,  speed,  and  courage,  and  the  beefe 

will  have  been  bred  from.     As,  however,  the  maiek 

do   not  attain  their  full    dimensions   until   a    rather 

late   period   in  life,  they  will   have  tended,    in   ae- 

cordance  with  the  law   often  indicated,  to  transmit 

their  characters  to  their  male  offspring  alone;   and 

thus  the  great  inequality  in  size   between  the  sexes 

of  the  Scotch  deer-hound  may  probably  be  accounted 

for. 

The  males  of  some  few  quadrupeds  possess  organs  «r 


I   Cb^XVII. 


HEANS  OF  DEFENCE. 


263 


parts  developed  solely  as  a  means  of  defence  against 
the  attacks  of  other  males.  Somo  kinds  of  deer  use, 
a&  we  have  seen,  the  upper  liraneiies  of  their  horns 
qhiefly  or  exclusively  for  defending  themselves ;  and 
the  Oryx  antelope,  as  I  am  iuforraed  by  Mr.  Bartlett, 
fenceB  most  skilfully  with  his  long,  gently  curved  horns ; 
but  these  aro  likewise  used  as  organs  of  offence.  Ehi- 
aoceroses,  as  the  same  observer  remarks,  in  fighting 
parry  each  other's  sidelong  blows  with  their  horns, 
which  loudly  clatter  together,  as  do  the  tusks  of  boars. 
Although  wild  boars  fight  desperately  together,  they 
seldom,  according  to  Brehm,  receive  iatal  blows,  as 
these  fall  on  each  other's  tusks,  or  on  the  layer  of 
gristly  skin  covering  the  shoulder,  which  the  German 
hunters  call  the  shield  ;  and  here  we  have  a  part  speci- 
ally modified  for  defence.  With  boars  in  tlie  prime 
of  life  (see  iig.  63)  tho 
tusks  in  the  lower  jaw 
are  used  for  fighting 
but  tiiey  become  hi 
old  age,  as  Brehm 
^tes,  so  much  curved 
inwards  and  upwards, 
over  the  snout,  that 
Jiiey  can  no  louger  ba 
thus  used.  Tiiey  may, 
however,  still  continue 
to  serve,  and  even  in 
a  still  more  effective 
manner,  as  a  means  of  defence.  In  compensation  for 
the  loss  of  the  lower  tusks  as  weapons  of  offence,  those 
in  the  upper  jaw,  which  always  project  a  little  later- 
ally, increase  so  much  in  length  during  old  age,  and 
curve  80  much  upwards,  that  they  can  be  used  as  a 
means  of  attack.     Is'evertheleB&  an  old  boar  is  not  no 


dangerans  to  man  us  one  at  tlie  age  of  sis  or  seven 
years.^* 

Ill  the  full-grown  male  Babirusa  pig  of  Celebes 
(fig,  Hi),  the  lower  tusks  are  formidable  weapons,  like 
those  of  the  European  boar  in  the  prime  of  life,  whilst 
the  upper  tusks  are  so  long  and  Lave  their  points  so 
much  burled   inwards,   sometimes   even   touching  the 


Fig.  H.    akult  ol  IM 
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forehead,  that  they  are  utterly  useless  as  weapong  of 
attack.  They  more  nearly  resemble  horns  than  teeth, 
and  are  so  manifestly  useless  as  teeth  that  the  animal 
was  formerly  supposed  to  rest  his  head  by  hooking  them 
on  to  a  branch.    Their  convex  surfaces  ^vould,  however, 

"  Brfhin,  'Tliitrk'l-flii.'  B.  ii,  e.  72D  7;i2. 


if  the  head  were  hekl  a  little  laterally,  serve  as  an 
excellent  guard  ;  and  hence,  perhaps  it  is  that  iu 
old  animala  they  "are  generally  hroken  off,  aa  if  by 
"  fighting, "^°  Here,  then,  we  have  the  curious  case  of 
the  upper  tusks  of  the  Babirusa  regularly  assuming 
duriug  the  prime  of  life,  a  structure  which  apparently 
ren(]ers  them  fitted  only  I'or  defence ;  whilst  in  the  Euro- 
pean boar  the  lower  and  opposite  tusks  assume  in  a  less 
degree  and  only  during  old  ag-e  nearly  the  same  form, 
and  then  serve  in  like  manner  solely  for  defence. 


la  tile  wart-hog  (Fhacochoerm  mthiopicus,  fig.  65) 
the  tusks  in  the  upper  jaw  of  the  male  curve  upwards 
dining  the  prime  of  life,  and  from  being  pointed, 
serve  as  formidable  weapons.  The  tusks  in  the  lower 
jaw  are  sharper  than  those  in  the  upper,  but  from  theu" 
shortness  it  seems  hardly  possible  that  they  can  be  used 
as  weapons  of  attack.     They   niuat,  however,  greatly 

Dimal, '  The  Malay 
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strengthen  those  in  the  upper  jaw,  from  being  grotiiidi 
so  as  to  fit  closely  against  their  bases.  Neither  the* 
upper  nor  the  lower  tusks  appear  to  have  been  speci- ' 
ally  modified  to  act  as  guards,  though,  no  doubt,  they 
are  thus  used  to  a  certain  extent.  But  the  wart-hog  i»r 
not  destitute  of  other  special  means  of  protection,  for? 
there  exists,  on  each  side  of  the  face,  beneath  the  ^yes} 
a  rather  stiflf,  yet  flexible,  cartilaginous,  oblong  pad^ 
(fig.  65),  which  projects  two  or  three  inches  outwards^ 
and  it  appeared  to  Mr.  Bartlett  and  myself,  when  view-- 
ing  the  living  animal,  that  these  pads,  when  struck  from' 
beneath  by  the  tusks  of  an  opponent,  would  be  turned- 
upward  s,  and  would  thus  protect  in  an  admirable  man-t 
ner  the  somewhat  prominent  eyes.  These  boars,  as  I 
may  add  on  the  authority  of  Mr.  Bartlett,  when  fightings 
together,  stand  directly  face  to  face. 

Lastly,  the  African  river-hog  (Potamochoerus  penicU' 
lotus)  has  a  hard  cartilaginous  knob  on  each  side  of 
the  face  beneath  the  eyes,  which  answers  to  the  flexible 
pad  of  the  wart-hog ;  it  has  also  two  bony  prominences^ 
on  the  upper  jaw  above  the  nostrils.  A  boar  of  this 
species  in  the  Zoological  Gardens  recently  broke  into 
the  cage  of  the  wart-hog.  They  fought  all  night-long, 
and  were  found  in  the  morning  much  exhausted,  bat 
not  seriously  wounded.  It  is  a  significant  fact,  aia 
shewing  the  purpose  of  the  above-described  projections 
and  excrescences,  that  these  were  covered  with  blood,: 
and  were  scored  and  abraded  in  an  extraordinary? 
manner. 

The  mane  of  the  lion  forms  a  good  defence  against 
the  one  danger  to  which  he  is  liable,  namely  the  at- 
tacks of  rival  lions:  for  the  males,  as  Sir.  A.  Smith 
informs  me,  engage  in  terrible  battles,  and  a  young 
lion  dares  not  approach  an  old  one.  In  1857  a  tiger 
at  Bromwich  broke  into   the  cage  of  a  lion,  and  a 
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fiarful  scene  ensued ;  "the  lion's  mane  saved  his  neck 

t"  and  head  fr'om  being  much  injured,  but  the  tiger  at 
"  last  succeeded  iu  ripping  up  liis  belly,  and  in  a  few 
"minutea  he  was  dead.""  Tlie  broad  ruff  round  the 
throat  and  ehiu  of  the  Canadian  lynx  {Felis  Canadenais) 
I  ia  much  longer  in  tlie  male  than  in  the  female;  but 
(rfiether  it  serves  as  a  defence  I  do  not  know,  Male 
seals  are  well  known  to  fight  desperately  together,  and 
the  males  of  certain  kinds  (Otaria Juhata)'^^  have  great 
manes,  whilst  the  females  liave  small  ones  or  none, 
The  male  baboon  of  the  Cape  of  Good  Hope  {Ci/noee~ 
phaiita  forcanus)  has  a  much  longer  muue  and  lai^er 
canine  teeth  than  the  female ;  and  the  mane  probably 
setres  aa  a  protection,  for  on  asking  the  keepers 
in  the  Zoological  Gardens,  without  giving  them  any 
clue  to  my  object,  whether  any  of  the  monkeys  espe- 
cially attacked  each  other  by  the  nape  of  the  neck,  I 
was  answered  that  this  was  not  the  case,  excejiting  with 
the  above  baboon.  In  the  Hamadryas  baboon,  Ehren- 
berg  compares  the  mane  of  the  adult  male  to  that 
of  a  young  lion,  whilst  iu  the  young  of  both  sexes  and 
in  the  female  the  mane  is  almost  absent. 

It  appeared  to  me  probable  that  the  immense  woolly 
mane  of  the  male  American  bison,  which  reaches 
almost  to  the  ground,  and  is  much  more  developed 
iu  the  males  than  in  the  females,  served  as  a  pro- 
tection to  them  in  their  terrible  battles;  but  an  ex- 
perienced hunter  told  Judge  Caton  that  he  had  never 
observed  anything   which   favoured  this   belief.     The 


*'  "Hie  Tiniea,'  Nov.  lOlli.  1857.  In  rpgnni  to  tliu  Ciiiiada  lyiii, 
see  Anduboii  and  Baolinuin,  '  Quaiinipeda  of  N.  Araerics,'  1846,  p.  139. 

»  Dr.  Morie,  on  Otaria,  ■Proo.  Zoolog.  8oc.'  1869,  p.  lOB.  Mr.  J.  A. 
Allen,  In  the  paper  above  quoted  (p.  75),  iloubtti  wbotller  the  hair, 
which  ia  longer  on  the  neck  in  the  male  than  in  the  female,  deserves  to 
be  called  a  mane. 
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stallion  has  a  thicker  and  fuller  mane  than  the  mare ; 
and  I  have  made  particular  inquiries  of  two  great 
trainers  and  breeders  who  have  had  charge  of  many 
entire  horses,  and  am  assured  that  they  "invariably 
"endeavour  to  seize  one  another  by  the  neck."  It 
does  not,  however,  follow  from  the  foregoing  state- 
ments, that  when  the  hair  on  the  neck  serves  as  a 
defence,  that  it  was  originally  developed  for  this  puis 
pose,  though  this  is  probable  in  some  cases,  as  in  that 
of  the  lion.  I  am  informed  by  Mr.  McNeill  that  the 
long  hairs  on  the  throat  of  the  stag  {Cervus  dephas) 
serve  as  a  great  protection  to  him  when  hunted,  for 
the  dogs  generally  endeavour  to  seize  him  by  the 
throat;  but  it  is  not  probable  that  these  hairs  were 
specially  developed  for  this  purpose;  otherwise  the 
young  and  the  I'emales  would,  as  we  may  feel  assured, 
have  been  equally  protected. 

On  Preference  or  Choice  in  Pairing! ,  as  sJiewn  hy  either 
sex  of  Quadrupeds, — Before  describing,  in  the  next  chap- 
ter, the  differences  between  the  sexes  in  voice,  odour 
emitted,  and  ornamentation,  it  will  be  convenient  here 
to  consider  whether  the  sexes  exert  any  choice  in  their 
unions.  Does  the  female  prefer  any  particular  male, 
either  before  or  after  the  males  may  have  fought  to- 
gether for  supremacy ;  or  does  the  male,  when  not  a  poly- 
gamist,  select  any  particular  female  ?  The  general  im- 
pression amongst  breeders  seems  to  be  that  the  male 
accepts  any  female;  and  this,  owing  to  his  eagerness, 
is,  in  most  cases,  probably  the  truth.  Whether  the 
female  as  a  general  rule  indifferently  accepts  any  m^e 
is  much  more  doubtful.  In  the  fourteenth  chapter, 
on  Birds,  a  considerable  body  of  direct  and  indirect 
evidence  was  advanced,  shewing  that  the  female  selects 
her  partner ;    and  it  would  be  a  strange  anomaly  if 
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female  quadrupeds,  which  stand  higher  in  the  scale  of 
organisation  and  have  higher  mental  powei-s,  did  not 
generally,  or  at  least  ol'teu,  exert  some  choice.  The 
female  could  iu  moat  L-ases  escape,  if  wooed  by  a  male 
that  did  uot  please  or  excite  her ;  and  when  pursued, 
as  so  incessautly  occurs,  by  several  males,  she  would 
often  have  the  opportunity,  whilst  they  were  fighting 
together,  of  escaping  with,  or  at  least  of  temporarily 
pairing  with,  some  one  male.  This  latter  contingency 
hae  often  been  observed  iu  Scotland  with  female  red- 
deer,  OB  I  have  been  informed  by  Sir  Philip  Egeiixin.*' 

It  is  scarcely  possible  that  inuch  should  be  known 
about  female  quadrupeds  exerting  iu  a  state  of  nature 
any  choice  in  their  marriage  imions.  The  following 
Tsry  curious  details  on  the  courtship  of  one  of  the 
eared  seals,  CaUorhinus  urshi'us,  are  given*"  on  the 
authority  of  Capt.  Bryant,  who  had  ample  opportunities 
for  observation.  He  says,  "Many  of  the  females  on 
"  their  arrival  at  the  island  where  they  breed  appear 
"  desirous  of  returning  to  some  particular  male,  and 
"  frequently  climb  the  outlying  rocks  to  overlook  the 
"  rookeries,  calling  out  and  listening  as  if  for  a  I'amiliar 
"  voice.  Then  changing  to  another  place  they  do  the 
"  same  again  ,  ,  .  .  As  soon  as  a  femaie  reaches  the 
"  shore,  the  nearest  male  goes  down  to  meet  her,  making 
"  meanwhile  a  noise  like  the  clucking  of  a  hen  to  her 
"  chickene.  He  bows  to  her  and  coaxes  her  until  he 
"  gets  between  her  and  the  water  so  that  she  cannot 
"  escape  him.     Then  his  manner  changes,  and  with  a 

"  Mf.  Boner  in  his  Bscellent  descrijilion  of  tlie  habits  of  the  red- 
deet  in  OBrmatiy  {'Furtit  CreBtiiisB,'  18(il,  p.  81)  saya,  "  wLile  Ihe 
"  stag  is  defending  his  rights  Bgninet  one  intruder,  another  invBdn  tbu 
"  aanctoary  of  Ilia  harDui,  and  cnriioa  off  tropliy  after  trophy."  Exactly 
tie  flame  thing  occiitk  with  sealB,  ace  Mr.  J.  A.  Allen,  ibid.  p.  100. 

«  Mr.  J.  A.  Allen  in '  Bull.MuB.  Oomp.  Zoolog,  of  Cambridge,  United 
Slates,"  Tol.  ii.  No.  1,  p.  09. 
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"  harsh  growl  he  drives  her  to  a  place  in  his  faaiem^ 
**  This  continues  until  the  lower  row  of  harems  if; 
"  nearly  full.  Then  the  males  higher  up  select  the 
"  time  when  their  more  fortunate  neighbours  are  off 
"  their  guard  to  steal  their  wives.  This  they  do  by 
"  taking  them  in  their  mouths  and  lifting  them  orej 
**  the  heads  of  the  other  females,  and  carefully  placing 
"  them  in  their  own  harem,  carrying  them  as  cats  db 
**  their  kittens.  Those  still  higher  up  pursue  the  same 
"  method  until  the  whole  space  is  occupied.  Frequently 
"  a  struggle  ensues  between  two  males  for  the  possearion 
"  of  the  same  female,  and  both  seizing  her  at  once  pull 
"  her  in  two  or  terribly  lacerate  her  with  their  teeth. 
**  When  the  space  is  all  filled,  the  old  male  walks  aronnd 
"complacently  reviewing  his  family,  scolding  those 
**  who  crowd  or  disturb  the  others,  and  fiercely  driving 
"  off  all  intruders.  This  surveillance  always  keeps  him 
**  actively  occupied." 

As  so  little  is  known  about  the  courtship  of  animals  in 
a  state  of  nature,  I  have  endeavoured  to  discover  how  faf 
our  domesticated  quadrupeds  evince  any  choice  in  their 
unions.  Dogs  offer  the  best  opportunity  for  observation, 
as  they  are  carefully  attended  to  and  well  understood. 
Many  breeders  have  expressed  a  strong  opinion  on  ihis 
head.  Thus  Mr.  Mayhew  remarks,  "  The  females  ftre 
"  able  to  bestow  their  affections ;  and  tender  recoUeo* 
"  tions  are  as  potent  over  them  as  they  are  known  to 
"be  in  other  cases,  where  higher  animals  are  eoiii- 
"cerned.  Bitches  are  not  always  prudent  in  their 
"loves,  but  are  apt  to  fling  themselves  away  on  curs 
"  of  low  degree.  If  reared  with  a  companion  of  vulgar 
"  appearance,  there  often  springs  up  between  the  pair  a 
"  devotion  which  no  time  can  afterwards  subdue.  The 
"  passion,  for  such  it  really  is,  becomes  of  a  more  than 
"romantic  endurance."     Mr.  Mayhew,  who  attended 
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chiefly  to  the  smaller  breeds,  is  eonviucefl  that  tiie 
females  are  strongly  attracted  by  males  of  large  size.*' 
Tbe  well-known  yeterinary  Blftine  states"  tbat  his  ohti 
female  pug  became  so  attache)!  to  »■  spaniel,  and  a 
female  setter  to  a  car,  that  in  neither  case  would  they 
pair  witli  a  dog  of  thfir  own  breed  until  several  weeks 
had  elapsed.  Two  similar  and  trustworthy  accoants 
have  been  given  me  in  regard  to  a  female  retriever 
and  ft  spaniel,  both  of  which  became  enamoured  with 
terrier-dogs. 

Mr.  Cupplea  informs  me  that  be  can  personally  vouch 
for  the  accuracy  of  tbe  following  more  remarkable  case, 
in  which  a  valuable  and  wonderfully-int«lligent  female 
terrier  loved  a  retriever,  belonging  to  a  neighbour,  to 
such  a  degree  that  she  had  ofteii  to  be  dragged  away 
from  hira,  After  their  permaneut  separation,  although 
repeatedly  shewing  milk  in  her  teata,  she  would  never 
acknowledge  the  courtship  of  any  other  dog,  and  to  the 
regret  of  her  o«'ner,  never  bore  puppies.  Mr.  Cupples 
also  states  tbat  a  female  deerliound  now  (1868)  in  his 
kernel  has  thrice  produced  puppies,  and  on  each 
occasion  shewed  a  marked  preference  for  one  of  the 
largest  and  handsomest,  but  not  the  most  eager,  of  four 
deer-hounds  living  with  her,  all  in  the  prime  of  life. 
Mr.  Cupples  has  observed  that  the  female  generally 
fttVDiirs  a  dog  whom  she  ha*"  associated  with  and 
knows;  her  shyness  and  timidity  at  first  incline  her 
against  a  strange  dog.  The  male,  on  the  contrary, 
s  ems  rather  inclined  towai-ds  strange  females.  It 
appears  to  be  rare  when  the  male  refuses  any  pai'- 
tiuular  female,  but  Mr.  Wright,  of  Yeldersley  House, 

,*'  'Dogs:  theirMaiiB.gcmeiit.'br  E.  MejUew,  M.E.C.V.S.,2iiJedif. 
laSi,  p.  187-192. 

*•  Qnntcd  by  A]es.  'Walker  'On  Litormarriage,'  ISaS,  p.  270,  Bee 
also  ]>.  2^  L 


272  SEXUAL  selection:  mammals.  PartD. 

a  great  breeder  of  dogs,  informs  me  that  he  has  known 
some  instances;  he  cites  the  case  of  one  of  his  own 
deer-hounds,  who  would  not  take  any  notice  of  a  par- 
ticular female  mastiff,  so  that  another  deer-hound  had 
to  be  employed.  It  would  be  superfluous  to  give  other 
cases,  and  I  will  only  add  that  Mr.  Barr,  who  has  care- 
fully bred  many  blood-hounds,  states  that  in  almost 
every  instance  particular  individuals  of  the  opposite 
sex  shew  a  decided  preference  for  each  other.  Finally 
Mr.  Cupples,  after  attending  to  this  subject  for  another 
year,  has  recently  written  to  me,  "  I  have  bad  full  con- 
"  firmation  of  my  former  statement,  that  dogs  in  breed- 
"ing  form  decided  preferences  for  each  other,  being 
"  often  influenced  by  size,  bright  colour,  and  individual 
"  character,  as  well  as  by  the  degree  of  their  previous 
*'  familiarity." 

In  regard  to  horses,  Mr.  Blenkiron,  the  greatest 
breeder  of  race-horses  in  the  world,  informs  me  that 
stallions  are  so  frequently  capricious  in  their  choice, 
rejecting  one  mare  and  without  any  apparent  cause 
taking  to  another,  that  various  artifices  have  to  be 
habitually  used.  The  famous  Monarque,  for  instance, 
would  never  consciously  look  at  the  dam  of  Gladiateur, 
and  a  trick  had  to  be  practised.  We  can  partly  see  the 
reason  why  valuable  race-horse  stallions,  which  are  in 
such  demand,  should  be  so  particular  in  their  choice. 
Mr.  Blenkiron  has  never  known  a  mare  to  reject  a 
horse;  but  this  has  occurred  in  Mr.  Wright's  stable, 
so  that  the  mare  had  to  be  cheated.  Prosper  Lucas *^ 
quotes  various  statements  from  French  authorities,  and 
remarks,  "  On  voit  des  etalons  qui  s'eprennent  d'une 
"  jument,  et  negligent  toutes  les  autres."  He  gives,  on 
the  authority  of  Baelen,  similar  facts  in  regard  to  bulls. 


"  •  Traite  de  I'Here'd.  Nat.'  torn.  ii.  1850,  p.  296. 


CteAP^XVU.  PREFERENCES   IN  PAIRING.  273 

Hoffberg,  in  describing  the  domesticated  reindeer  of 
Lapland,  says,  "  Foemina  majores  et  fortiores  mares 
ptsd  cfiBteris  admittunt,  ad  eos  confugiunt,  a  juniori- 
bus  agitatse,  qui  hos  in  fugam  conjiciunt."  **  A  clergy- 
man, who  has  bred  many  pigs,  assures  me  that  sows 
often  reject  one  boar  and  immediately  accept  another. 

From  these  facts  there  can  be  no  doubt  that  with 
most  of  our  domesticated  quadrupeds  strong  individual 
antipathies  and  preferences  are  frequently  exhibited 
and  much  more  commonly  by  the  female  than  by  the 
male.  This  being  the  case,  it  is  improbable  that  the 
unions  of  quadrupeds  in  a  state  of  nature  should  be 
left  to  mere  chance.  It  is  much  more  probable  that 
the  females  are  allured  or  excited  by  particular  males, 
who  possess  certain  characters  in  a  higher  degree  than 
other  males;  but  what  these  characters  are,  we  can 
sridom  or  never  discover  with  certainty. 


14    ( 


Amoenitates  Acad.*  vol.  iv.  1788,  p.  160. 
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CHAPTER    XVIIL 

Secondary  Sexual  Characters  of  Mammals — contintied. 

Voice  —  Remarkable  sexual  peculiarities  in  seals  —  Odour  —  Deve- 
lopment of  the  hair — Colour  of  the  hair  and  skin — Anomalous 
case  of  the  female  being  more  ornamented  than  the  male  — 
Colour  and  ornaments  due  to  sexual  selection  —  Colour  acquired 
for  the  sake  of  protection  —  Colour,  though  common  to  both 
sexes,  often  due  to  sexual  selection  —  On  the  disappearance  of 
spots  and  stripes  in  adult  quadrupeds  —  On  the  colours  and 
ornaments  of  the  Quadrumana — Summary. 

Quadrupeds  use  their  voices  for  various  purposes, 
as  a  signal  of  danger,  as  a  call  from  one  member  rf 
a  troop  to  another,  or  from  the  mother  to  her  lost 
offspring,  or  from  the  latter  for  protection  to  their 
mother ;  but  such  uses  need  not  here  be  considered. 
We  are  concerned  only  with  the  difference  between  the 
voices  of  the  two  sexes,  for  instance  between  that  of 
the  lion  and  lioness,  or  of  the  bull  and  cow.  Almost 
all  male  animals  use  their  voices  much  more  during 
the  rutting-season  than  at  any  other  time ;  and  some, 
as  the  giraffe  and  porcupine,^  are  said  to  be  completely 
mute  excepting  at  this  season.  As  the  throats  (i.e.  the 
larnyx  and  thyroid  bodies  ^)  of  stags  become  periodi- 
cally enlarged  at  the  commencement  of  the  breeding- 
season,  it  might  be  thought  that  their  powerful  voices 
must  be  then  in  some  way  of  high  importance  to  them; 
but  this  is  very  doubtful.  From  information  given  to 
me  by  two  experienced  observers,  Mr.  McNeill  and  Sir 


Owen, '  Anatomy  of  Vertebrates,*  vol.  iii.  p.  585.  -  Ibid.  p.  595. 


VOCAL  OBaANS. 


275 


p.  Egerton,  it  seerus  tlmt  young  stags  under  three 
years  oH  do  not  roar  or  bellow  ;  aud  tlmt  the  old  ones 
begin  beltowiiig  at  the  commencement  of  the  breeding- 
seasoQ,  lit  first  only  occasionally  and  moderately,  whilst 
they  restlessly  wander  about  in  search  of  the  females. 
Tlieir  biittles  are  prefaced  by  loud  and  prolonged  bel- 
lowinfT,  but  during  the  actual  conflict  they  are  silent. 
Animals  of  all  kinds  which  habitually  use  their  voices, 
utter  various  noises  under  any  strong  emotion,  as  when 
enraged  and  preparing  to  fight ;  but  this  may  merely 
be  the  result  of  their  nervous  excitement,  which  leatls 
to  the  spasmodic  contraction  of  almost  all  the  muscles  of 
the  body,  as  when  a  man  grinds  his  teeth  and  clenches 
his  hands  in  rage  or  agony.  No  doubt  stags  challenge 
each  other  to  mortal  combat  by  bellowing;  hut  it  is 
BOt  likely  that  this  habit  could  have  led  through 
sexual  selection,  that  is  by  tLe  loudest-voiced  males 
liaving  been  the  most  successful  in  their  conflicts,  to 
the  periodical  enlargement  of  the  vocal  organs;  for  the 
stags  with  the  most  powerful  xoices,  unless  at  the  same 
time  the  strongest,  best-armed,  and  most  courageous, 
would  not  have  gained  any  advantage  over  their  rivals 
with  weaker  voices.  The  atag^,  moreover,  which  had 
>veaker  voices,  though  not  so  well  able  to  challenge  other 
stags,  would  have  been  drawn  to  the  place  of  combat  as 
certainly  as  those  with  stronger  voices. 

It  is  possible  that  the  roaring  of  the  lion  may  be 
of  some  actual  service  to  him  in  striking  terror  into 
his  adversary ;  for  when  enraged  he  likewise  erects  hia 
mane  and  thus  instinctively  tries  to  make  himself  ap- 
pear SA  terrible  as  possible.  But  it  cau  hardly  be  sup- 
posed that  the  bellowing  of  the  stag,  even  if  it  be  of 
any  service  to  him  in  this  way,  can  have  been  im- 
portant enough  to  have  led  to  the  periodical  enlarge- 
ment of  the  throat.  Some  writers  suggest  that  the 
T  2 
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bellowing  serves  as  a  call  to  the  female;  but  the 
experienced  observers  above  quoted  inform  me  that 
female  deer  do  not  search  for  the  male,  though  the 
males  search  eagerly  for  the  females,  as  indeed  might 
be  expected  from  what  we  knpw  of  the  habits  of 
other  male  quadrupeds.  The  voice  of  the  female, 
on  the  other  hand,  quickly  brings  to  her  one  or  more 
stags,^  as  is  well  known  to  the  hunters  who  in  wild 
countries  imitate  her  cry.  If  we  could  believe  that 
the  male  had  the  power  to  excite  or  allure  the  female 
by  his  voice,  the  periodical  enlargement  of  his  vocal 
organs  would  be  intelligible  on  the  principle  of  sexual 
selection,  together  with  inheritance  limited  to  the  same 
sex  and  season  of  the  year ;  but  we  have  no  evidence 
in  favour  of  this  view.  As  the  case  stands,  the  loud 
voice  of  the  stag  during  the  breeding  season  does  not 
seem  to  be  of  any  special  service  to  him,  either  during 
his  courtship  or  battles,  or  in  any  other  way.  But  may 
we  not  believe  that  the  frequent  use  of  the  voice,  under 
the  strong  excitement  of  love,  jealousy,  and  rage,  con- 
tinued during  many  generations,  may  at  last  have 
produced  an  inherited  effect  on  the  vocal  organs  of 
the  stag,  as  well  as  of  other  male  animals?  This 
appears  to  me,  with  our  present  state  of  knowledge, 
the  most  probable  view. 

The  male  gorilla  has  a  tremendous  voice,  and  when 
adult  is  furnished  with  a  laryngeal  sack,  as  is  likewise 
the  adult  male  orang.*  The  gibbons  rank  amongst  the 
noisiest  of  monkeys,  and  the  Sumatra  species  {Hylobaies 
syndadylus)  is  also  furnished  with  a  laryngeal  sack ;  but 
Mr.  Blyth,  who  has  had  opportunities  for  observation. 


3  See,  for  instance,  Major  W.  Ross  King  (*  The  Sportsman  in  Canada/ 
1866,  p.  53,  131)  on  the  habits  of  the  moose  and  wild  reindeer. 
*  Owen,  *  Anatomy  of  Vertebrates,'  vol.  iii.  p.  600. 
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does  not  believe  that  the  male  is  more  noisy  tirnn  the 
female.  Hence,  these  latter  monkeys  probably  use  their 
Toices  as  a  mutual  call ;  and  this  is  certainly  the  case 
with  some  quadrupeds,  for  instance  with  the  beaver.* 
Another  giltbon,  the  H,  agilia,  is  highly  remarkable, 
from  having  the  power  of  emitting  a  complete  and 
correct  octave  of  musical  notes,"  which  we  may  reasonably 
suspect  serves  as  a  sexual  charm  ;  but  I  shall  have  to 
recur  to  this  subject  in  the  next  chapter.  The  vocal 
Divans  of  the  American  Myceies  caraya  are  one-thinl 
larger  in  the  male  than  in  tlie  female,  and  are  wonder- 
fully powerful.  These  monkeys,  when  the  weather  is 
warm,  maJve  the  forests  resound  during  the  morning  and 
evening  with  their  overwhelming  voices.  The  males 
begin  the  dreadful  concert,  in  which  the  females,  with 
their  less  powerful  voices,  sometimes  join,  and  which 
is  often  continued  during  many  hours.  An  excellent 
observer,  Itengger,'  could  not  perceive  that  they  were 
excited  to  begin  tlieir  concert  by  any  special  cause ;  he 
thinks  that  like  many  birds,  they  delight  in  their  own 
music,  and  try  to  excel  each  other.  Whether  most  of  the 
foregoing  monkeys  have  acquired  their  powerful  voices 
in  order  to  beat  their  rivals  and  to  charm  the  females — 
or  whether  the  vocal  organs  have  been  strengthened 
and  enlarged  through  the  inherited  effects  of  long-con- 
tinued use  without  any  particular  good  beiug  gained 
— I  will  not  pretend  to  say ;  but  the  foroier  view,  at 
least  in  the  case  of  the  SyhAates  offilis,  seems  the  most 
probable. 

I  may  here  mention  two  very  curious  sexual  pecu- 
liarities occurring  in  seals,  because  they  have  been  sup- 

'  Mr.  Grten,  in  '  Journal  of  Linn.  Soo.'  yol.  s.  Zmilogy,  18G9,  p.  362. 
'  G.  L.  Martin, '  Gunoral  Inlroduction  to  the  Nat.  Hist,  of  Mamm. 
Animals,' 1811,  p.  431. 

'  '  Naturgescliichte  der  Siingotliiero  v<m  rniagiiny,'  1830,  e.  lH,  21. 


4 


278  SEXUAL  selection:  mammals.  PaetIL 

posed  by  some  writers  to  affect  the  voice.  The  nose  of 
the  male  sea-elephant  (Macrorhinus  prohoscideus),  when 
about  three  years  old,  is  greatly  elongated  during  the 
breeding-season,  and  can  then  be  erected.  In  this  state 
it  is  sometimes  a  foot  in  length.  The  female  at  na 
period  of  life  is  thus  provided,  and  her  voice  is  dif- 
ferent. That  of  the  male  consists  of  a  wild,  hoarse^ 
gurgling  noise,  which  is  audible  at  a  great  distance, 
and  is  believed  to  be  strengthened  by  the  proboscis. 
Lesson  compares  the  erection  of  the  proboscis,  to  the 
swelling  of  the  wattles  of  male  gallinaceous  birds,  whilst 
they  court  the  females.  In  another  allied  kind  of  seal, 
namely,  the  bladder-nose  (Cystophora  cristata),  the  head 
is  covered  by  a  great  hood  or  bladder.  This  is  inter- 
nally supported  by  the  septum  of  the  nose,  which  is 
produced  far  backwards  and  rises  into  a  crest  seven 
inches  in  height.  The  hood  is  clothed  with  short  hair, 
and  is  muscular ;  it  can  be  inflated  until  it  more  than 
equals  the  whole  head  in  size !  The  males  when  rut*- 
ting  fight  furiously  on  the  ice,  and  their  roaring  "is 
"  said  to  be  sometimes  so  loud  as  to  be  heard  four 
''  miles  off."  When  attacked  by  man  they  likewise  roar 
or  bellow ;  and  whenever  irritated  the  bladder  is  in- 
flated. Some  naturalists  believe  that  the  voice  is  thus 
strengthened,  but  various  other  uses  have  been  assigned 
to  this  extraordinary  structure.  Mr.  K.  Brown  thinks 
that  it  serves  as  a  protection  against  accidents  of  ail 
kinds.  This  latter  view  is  not  probable,  if  what  the 
sealers  have  long  maintained  is  correct,  namely,  that 
the  hood  or  bladder  is  very  poorly  developed  in  the 
females  and  in  the  males  whilst  young.^ 


8  On  the  sea-elephant,  see  an  article  by  Lebson,  in  '  Diet.  Glass. 
Hist.  Nat.*  torn.  xiii.  p.  418.  For  the  Cystophora  or  Stemmatoprw,  see 
Dr.  Dekay,  *  Aimals  of  Lyceum  of  Nat.  Hist.  New  York,'  vol.  i.  1824, 
p.  94.    Pennant  has  also  collected  information  from  the  sealers  on  this 
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ODOUE8  ESUTTED. 


Odour. — "With  some  onimals,  as  willi  the  uolorioua 
skunk  of  America,  the  ovenilielmjog  odour  whieli  tliey 
emit  appears  to  serve  exclusively  as  a  means  of  defence. 
With  shrew-mice  (Sorex)  both  sexes  possess  abdomiual 
scent-glands,  and  there  can  be  little  doubt,  from  the 
manner  in  which  their  bodies  are  rejected  by  birds  and 
beasts  of  prey,  that  Iheir  odour  is  protective ;  never- 
theless the  glands  become  enlarged  in  the  males  during 
the  breeding-season.  In  many  quadrupeds  the  glands 
are  of  the  same  size  in  both  sexes;'  but  their  use  is 
not  known.  In  other  species  the  glands  are  confined 
to  the  males,  or  are  more  developed  in  them  than  in 
the  females ;  and  they  almost  always  become  more 
active  during  the  rotting-season.  At  this  period  the 
glands  on  the  sides  of  the  face  of  the  male  elephant 
enlarge  and  emit  a  secretion  having  a  strong  musky 
odour. 

The  rank  effluvium  of  the  male  goat  is  well  known, 
and  that  of  certain  male  deer  is  wonderfully  strong 
and  pei-sistent.  On  the  banks  of  the  Plata  I  have  per- 
ceived the  whole  air  tainted  with  the  odour  of  tlie  male 
Cervus  cam^estris,  at  the  distance  of  half  a  mile  to 
leeward  of  a  herd ;  and  a  silk  liandker chief,  in  which  I 
carried  home  a  skin,  though  repeaterllyused  and  washed, 
retained,  when  first  unfolded,  traces  of  the  odour  for 
one  year  aud  seven  months.  This  animal  does  not  emit 
ita  strong  odour  until  more  than  a  year  old,  and  if  cas- 


■  As  nitb  the  caatoreum  of  the  Lcnvcr,  see  Hr.  L.  H.  Morgan's 
most  intDreBtine  work,  -Tiie  American  Beaver,' 1868,  p.  300.  Pallaa 
('Spic.  Zoolog.' rage.  Tiii.  1779,  p.  2:^)  haa  well  diecotiGed  the  odoiifeioai 
gluadB  of  mftmrnHilB.  Owen  ('  Aiiat.  oi  Vertebratea,'  vol.  iii.  p.  834) 
filau  gives  tta  Bccaaut  of  these  ghmda,  including  thoac  of  Che  elephant, 
and  {p.  763)  those  of  ahrew-mice. 
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trated  whilst  young  never  emits  it.^°  Besides  the  general 
odour,  with  which  the  whole  body  of  certain  ruminants 
seems  to  be  permeated  during  the  breeding-season,  many 
deer,  antelopes,  sheep,  and  goats,  possess  odoriferous 
glands  in  various  situations,  more  especially  on  their 
faces.     The  so-called  tear-sacks  or  suborbital  pits  come 
under  this  head.     These  glands  secrete  a  semi-fluid 
fetid  matter,  which  is  sometimes  so  copious  as  to  stain 
the  whole  face,  as  I  have  seen  in  the  case  of  an  ante- 
lope.    They  are  "usually  larger  in  the  male  than  in 
"  the  female,  and  their  development  is  checked  by  cas- 
"tration."^^     According  to  Desmarest  they  are  alto- 
gether absent  in  the  female  of  AntUope  suhgiutturosa. 
Hence,  there  can  be  no  doubt  that  tbey  staiid  in  some 
close  relation  with  the  reproductive  functions.     They 
are  also  sometimes  present,  and  sometimes  absent,  in 
nearly-allied  forms.     In   the   adult   male  musk-deer 
(Moschus  moschiferus),   a  naked  space  round  the  tail 
is  bedewed  with   an   odoriferous  fluid,  whilst   in  the 
adult  female,  and  in  the  male,  until  two  years  old,  this 
space  is  covered  with  hair  and  is  not  odoriferous.    The 
proper  musk-sack,  from  its  position,  is  necessarily  con- 
fined to  the  male,  and  forms  an  additional  scent-organ. 
It  is  a  singular  fact  that  the  matter  secreted  by  this 
latter  gland  does  not,  according  to  Pallas,  change  in 
consistence,  or  increase  in  quantity,  during  the  rutting^ 
season ;  nevertheless  this  naturalist  admits  that  its  pre- 
sence is  in  some  way  connected  with  the  act  of  repro- 


1'^  Rengger,  '  Naturgeschichte  der  Saugethiere  von  Paraguay,*  1830, 
8.  355.  This  observer  also  gives  some  curious  particulars  in  regard  to 
the  odour  emitted. 

*^  Owen,  *  Anatomy  of  Vertebrates/  vol.  iii.  p.  632.  See,  also,  Dr. 
Murie's  observations  on  their  glands  in  'Proc.  Zoolog.  Soc.'  1870, 
p.  340.  Desmarest,  On  the  Antilope  svbgiUturosa,  •  Manimalogie,*  1820, 
p.  455. 
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duction.      He  gives,  however,  ouly  a  coujecturul  and 
unsatisfactory  explanation  of  its  use.'^ 

In  moat  cases,  wLen  during  the  breeding-season  the 
male  alone  emits  a  strong  odour,  this  probably  serves 
to  excite  or  allure  the  female.  We  must  not  judge 
on  this  head  by  our  oivn  taste,  for  it  is  well  known 
that  rats  ar«  enticed  by  certain  essential  oils,  and 
cata  by  valerian,  substances  which  are  far  from  agree- 
able to  U3 ;  and  that  dogs,  though  they  will  nut  eat 
carrion,  sniff  and  roll  in  it.  From  the  reasons  givin 
when  discussing  tlie  voice  of  the  sl^,  we  may  reject 
the  idea  that  the  odour  serves  to  bring  the  females 
from  a  distance  to  the  males.  Active  and  loug-continued 
use  cannot  here  have  come  into  play,  as  in  the  case  of 
the  vocal  organs.  The  odour  emitted  must  be  of  con- 
siderable importance  to  the  male,  inasmuch  as  large 
and  complex  glands,  furnished  with  muscles  for  evert- 
ing the  sack,  and  for  closing  or  opening  the  orifice, 
have  in  some  cases  been  developed.  The  development 
of  these  organs  is  intelligible  through  sexual  selection, 
if  the  more  odoriferous  males  are  the  most  successful  in 
winning  the  females,  and  in  leaving  offspring  to  inherit 
their  gradually-perfected  glands  and  odours. 

Devdopmmi  of  ike  Eair. — We  have  seen  that  male 
quadrupeds  often  have  the  hair  on  their  necks  and 
shoulders  much  more  developed  tban  in  the  females; 
and  many  additional  instances  could  be  given.  This 
sometimes  serves  as  a  defence  to  the  male  during  his 
battles;  but  whether  the  hair  in  most  cases  has  been 
specially  developed  for  this  purpose  is  very  doubtful. 
We  may  feel  almost  certain  that  this  is  not  the  case. 


\  p.  24 ;  Deemonlins, 
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when  a  thin  and  narrow  crest  runs  along  the  whol^ 
length  of  the  back ;  for  a  crest  of  this  kind  would 
afford  scarcely  any  protection,  and  the  ridge  of  the  back 
is  not  a  likely  place  to  be  injured ;  nevertheless  suclt 
crests  are  sometimes  confined  to  the  males,  or  ace 
much  more  developed  in  them  than  in  the  females." 
Two  antelopes,  the  Tragdaphus  scriptus^^  (see  fig.  68, 
p.  300)  and  Portax  picta,  may  be  given  as  instances. 
The  crests  of  certain  stags  and  of  the  male  wild  goat 
stand  erect,  when  these  animals  are  enraged  or  terri- 
fied;^* but  it  can  hardly  be  supposed  that  they  have 
been  acquired  for  the  sake  of  exciting  fear  in  their 
enemies.  One  of  the  above-named  antelopes,  the  Portal 
picta,  has  a  large  well-defined  brush  of  black  hair  on 
the  throat,  and  this  is  much  larger  in  the  male  tihan  in 
the  female.  In  the  Ammotragus  tragelaphm  ot  IS orth. 
Africa,  a  member  of  the  sheep-family,  the  fronlrlegs 
are  almost  concealed  by  an  extraordinary  growth  of 
hair,  which  depends  from  the  neck  and  upper  balves 
of  the  legs ;  but  Mr.  Bartlett  does  not  believe  that  this 
mantle  is  of  the  least  use  to  the  male,  in  whom  it  is 
much  more  developed  than  in  the  female. 

Male  quadrupeds  of  many  kinds  differ  from  thie 
females  in  having  more  hair,  or  hair  of  a  different 
character,  on  certain  parts  of  their  faces.  The  buU 
alone  has  curled  hair  on  the  forehead.^^  In  three 
Cxosely-allied  sub-genera  of  the  goat  family,  the  males 
alone  possess  beards,  sometimes  of  large  size ;  in  tw© 
other  sub-genera   both  sexes  have  a   beard,  but  this 


^*  Dr.  Gray, '  GleaniDgs  from  the  Menagerie  at  Knowsley,'  pi.  28. 

^*  Judge  Caton  on  tlie  wapiti,  *  Tiansact.  Ottawa  Acad.  Nat. 
Sciences,'  1868,  p.  3G,  40;  Blyth,  'Land  and  Water,*  on  Capra  tega- 
gru8,  1867,  p.  37. 

"  *  Hunter's  Essays  and  Observations,'  edited  by  Owcd,  1861,  vd.  i. 
p.  236. 
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some  of  the  domestic  breeds  of  the  com- 
moH  goat;  Jiud  neither  sex  of  the  Hemitragua  has  a, 
beard.  lu  the  ibex  tlie  beard  is  not  developed  during 
the  sammer,  and  is  so  small  at  othei  seasons  that  it 
may  be  called  rudimentary/^  With  some  monkeys  the 
be«trd  ia  confined  to  the  male,  as  iu  the  Oraug,  or  is 


much  larger  in  the  male  than  in  tlie  female,  aa  in  the 
Mycetes  earaya  and  Piihecia  satanaa  (fig,  66).  So  it  is 
with  the  wliiskers  of  some  species  of  Macacus,"  and,  as 
we  have  seen,  with  the  manea  of  some  apeciea  of  b 


P 

L 


**  &e  Dr.  Gray's  '  Cat.  of  Hnmmniia.  in  lltiliali  Mosemn,'  part  iii 
1852,  p.  m. 
"  Bender,  '  SAagethiere,'  &:.,  s.  11;   Desniarc&t,   '  Hammslogii!,' 
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But  with  most  kinds  of  monkeys  the  various  tufts  of 
hair  about  the  fttce  and  head  are  alike  in  both  sexes. 

The  males  of  various  members  of  the  Ox  family 
(Bovidae),  and  of  certain  antolopes,  are  funiished  with 
a  dewlap,  or  great  fold  of  skin  on  the  neck,  which  is 
much  less  developed  in  the  female. 

Now,  what  must  we  conclude  with  resptct  to  such 
sexual  differences  as  these  ?  No  one  will  pretend  that 
the  beards  of  certain  male-goats,  or  the  dewlap  of  the 
bull,  or  the  crests  of  hair  along  the  backs  of  certain 
male  antelopes,  are  of  any  direct  or  ordinary  use  to 
them.  It  is  possible  that  the  immense  beard  of  the 
male  Pithecia,  and  the  large  beard  of  the  male  Orang, 
may  protect  their  throats  when  fighting ;  for  the  keepers 
in  the  Zoological  Gardens  inform  me  that  many  monkeys 
attack  each  other  by  the  throat :  but  it  is  not  probable 
that  the  beard  has  been  developed  for  a  distinct 
purpose  from  that  which  the  whiskers,  moustache, 
and  other  tufts  of  hair  on  the  face  serve ;  and  no  one 
will  suppose  that  these  are  useful  as  a  protection.  Must 
we  attribute  to  mere  purposeless  variability  in  the  male 
all  these  appendages  of  hair  or  skin  ?  It  cannot  be  de- 
nied that  this  is  possible ;  for  with  many  domesticated 
quadrupeds,  certain  characters,  apparently  not  derived 
through  reversion  from  any  wild  parent-form,  have  ap- 
peared in,  and  are  confined  to,  the  males,  or  are  more 
largely  developed  in  them  than  in  the  females, — ^for  in- 
stance the  hump  in  the  male  zebu-cattle  of  India,  the 
tail  in  fat-tailed  rams,  the  arched  outline  of  the  forehead 
in  the  males  of  several  breeds  of  sheep,  the  mane  in  the 
ram  of  an  African  breed,  and,  lastly,  the  mane,  long 
hairs  on  the  hinder  legs,  and  the  dewlap  in  the  male 
alone  of  the  Berbura  goat.^^    The  mane  which  occurs  in 


"  See  the  chapters  on  these  several  animals  in  vol.  i.  of  my  *  Vari- 
ation of  Animals  under  Domestication ;  *  also  vol.  ii.  p.  73 ;  also  chap.  xx. 


the  rams  alone  of  the  above-meationeti  African  hreed  of 
sheep,  is  a  true  aecondary  sexual  character,  I'or  it  is  not 
developed,  as  I  hear  from  Mr.  Winwood  Keade,  if  the 
animal  be  castrated.  Although  we  ought  to  be  ex- 
tremely ciiutioTis,  as  shewn  in  my  work  on  '  Variation 
under  Domestication,'  in  concluding  that  any  charafter, 
even  with  animals  kept  by  semi-civiliaed  people,  has 
not  been  subjected  to  selection  by  man,  and  thus  aug- 
mented ;  yet  in  the  cases  just  specified  this  is  im- 
probable, more  especially  as  the  characters  are  confined 
to  the  males,  or  are  more  strongly  developed  in  them 
than  in  the  females.  If  it  were  positively  known  that 
the  African  ram  with  a  mane  was  descended  from  the 
same  primitive  stock  with  the  other  breeds  of  sheep, 
or  the  Berbura  male-goat  with  his  mane,  dewiap,  &c., 
from  the  same  stock  with  otlier  gouta ;  and  if  selec- 
tion has  not  been  applied  to  these  characters,  then 
they  must  be  due  to  simple  variability,  together  with 
sexually-limited  inheritance. 

In  this  case  it  would  appear  reasonable  to  ex- 
tend the  same  view  to  the  many  analogous  characters 
occurring  in  animals  under  a  state  of  nature.  Never- 
theless I  cannot  persuade  myself  that  this  view  is 
applicable  in  many  cases,  as  in  that  of  the  extraordi- 
nary development  of  hair  on  the  throat  and  fore-legs 
of  the  male  Ammotragus,  or  of  the  immense  beard  of 
the  male  Pithecia.  \A'ith  those  antelopes  in  which  the 
male  when  adult  is  more  strongly-coloured  thau  the 
female,  and  with  those  monkeys  in  which  this  is  like- 
wise the  case,  and  in  which  the  hair  on  the  face  is  of  a 
different  colour  -from  that  on  the  rest  of  the  head,  being 
arranged  in  the  most  diversified  and  elegant  manner, 
it  seems  probable  that  the  crests  and  tufts  of  hair  havt.' 
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been  acquired  as  ornaments;  and  this  I  know  is  the 
opinion  of  some  naturalists.  If  this  view  be  correct, 
there  can  be  little  doubt  that  they  have  been  acquired, 
or  at  least  modified,  through  sexual  selection. 

Colour  of  the  Hair  and  of  the  NaJced  Skin, — I  will 
first  give  briefly  all  the  cases  known  to  me,  of  male 
quadrupeds  differing  in  colour  from  the  females.  With 
Marsupials,  as  I  am  informed  by  Mr.  Gould,  the  sexes 
rarely  differ  in  this  respect ;  but  the  great  red  kan- 
garoo" offers  a  striking  exception,  "delicate  blue  being 
"  the  prevailing  tint  in  those  parts  of  the  female, 
"  which  in  the  male  are  red."  ^^  In  the  Diddphis  oj^os- 
sum  of  Cayenne  the  female  is  said  to  be  a  little  more 
red  than  the  male.  With  Eodents  Dr.  Gray  remarks  : 
*'  African  squirrels,  especially  those  found  in  the  tropi- 
*•  cal  regions,  have  the  fur  much  brighter  and  more 
"  vivid  at  some  seasons  of  the  year  than  at  others,  and 
"  the  fur  of  the  male  is  generally  brighter  than  that 
**  of  the  female."  ^°  Dr.  Gray  informs  me  that  he 
specified  the  African  squirrels,  because,  from  their  un- 
usually bright  colours,  they  best  exhibit  this  differ- 
ence. The  female  of  the  Mus  minutus  of  Russia  is  of 
a  paler  and  dirtier  tint  than  the  male.  In  some  few 
bats  the  fur  of  the  male  is  lighter  and  brighter  than 
in  the  female.^^ 

The  terrestrial  Carnivora  and  Insectivora  rarely  ex- 
hibit sexual  differences  of  any  kind,  and  their  colours 
are  almost  always  exactly  the  same  in  both  sexes.    The 


"  Osphranter  ruftis,  Gould,  *  Mammals  of  Australia,'  vol.  ii.  1863. 
Ou  the  Didelphis,  Desmarest,  *  Mammalogie/  p.  256. 

2»  *  Annals  and  Mag.  of  Nat.  Hist.*  Nov.  1867,  p.  325.  On  the  Mus 
minutvSj  Desmarest,  *  Mammalogie/  p.  304. 

**  J.  A.  AUen,  in  *  Bulletin  of  Mus.  Comp.  Zoolog.  of  Cambridge, 
United  States/  1869,  p.  207, 
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ocelot  {Felis  pardaUs),  however,  offers  an  exception,  for 
the  colours  of  the  female,  compared  with  those  of  the 
male,  are  "  raoins  apparentes,  le  fauve  etant  plus  terne, 
"  le  blanc  moins  pur,  les  raies  ayant  moins  de  largeur 
**et  les  taches  moins  de  diametre."^^  The  sexes  of 
the  allied  Felis  mitis  also  differ,  but  even  in  a  less 
degree,  the  general  hues  of  the  female  being  rather 
paler  than  in  the  male,  with  the  spots  less  black. 
The  marine  Carnivora  or  Seals,  on  the  other  hand, 
sometimes  differ  considerably  in  colour,  and  they  pre- 
sent, as  we  have  already  seen,  other  remarkable  sexual 
differences.  Thus  the  male  of  the  Otaria  nigrescens 
of  the  southern  hemisphere  is  of  a  rich  brown  shade 
above ;  whilst  the  female,  who  acquires  her  adult  tints 
earlier  in  life  than  the  male,  is  dark-grey  above,-  the 
young  of  both  sexes  being  of  a  very  deep  chocolate 
colour.  The  male  of  the  northern  Phoca  groenlandica 
is  tawny  grey,  with  a  curious  saddle-shaped  dark  mark 
on  the  back ;  the  female  is  much  smaller,  and  has  a 
rery  different  appearance,  being  "  dull  white  or  yellow- 
"  ifih  straw-colour,  with  a  tawny  hue  on  the  back  ;"  the 
young  at  first  are  pure  white,  and  can  "  hardly  be  dis- 
"  tinguished  among  the  icy  hummocks  and  snow,  their 
**  colour  thus  acting  as  a  protection."  ^^ 

With  Kuminants  sexual  differences  of  colour  occur 
more  commonly  than  in  any  other  order,  A  difference 
of  this  kind  is  general  with  the  Strepsicerene  antelopes ; 
thu8  the  male  nilghau  (Portax  picta)  is  bluish-grey 
and  much  darker  than  the  female,  with  the  square  white 
patch  on  the  throat,  the  white  marks  on  the  fetlocks. 


**  Dcsmarest,  *  Mammalogie,*  1820,  p.  223.  On  Felis  mitts,  Rengger, 
ibid.  s.  194. 

"  Dr.  Murie  on  the  Otaria,  *Proc.  ZooL  Soc.'  1869,  p.  108.  Mr, 
E.  Brown,  on  the  P.  groenlandica,  ibid.  1868,  p.  417.  See  also  on  the 
colours  of  seals,  Desmarest,  ibid.  p.  243,  249, 
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and  the  black  spots  on  the  ears,  all  much  more  dis- 
tinct. We  have  seen  that  in  this  species  the  crests  and 
tufts  of  hair  are  likewise  more  developed  in  the  male 
than  in  the  hornless  female.  The  male,  as  I  am 
informed  by  Mr.  Blyth,  without  shedding  his  hair> 
periodically  becomes  darker  during  the  breeding^se^ 
son.  Young  males  cannot  be  distinguished  from  young 
females  until  above  twelve  months  old;  and  if  th^ 
male  is  emasculated  before  this  period,  he  never,  accordr 
ing  to  the  same  authority,  changes  colour.  The  import- 
ance of  this  latter  fact,  as  distinctive  of  sexual  colouring, 
becomes  obvious,  when  we  hear^*  that  neither  the  red 
summer-coat  nor  the  blue  winter-coat  of  the  Virginian 
deer  is  at  all  affected  by  emasculation.  With  most  or 
all  of  the  highly-ornamented  species  of  Tragelaphus  the 
males  are  darker  than  the  hornless  females,  and  their 
crests  of  hair  are  more  fully  developed.  In  the  mal^ 
of  that  magnificent  antelope,  the  Derbyan  Eland,  the 
body  is  redder,  the  whole  neck  much  blacker,  and  the 
white  band  which  separates  these  colours,  broader, 
than  in  the  female.  In  the  Cape  Eland  also,  the  mala 
is  slightly  darker  than  the  female.^^ 

In  the  Indian  Black-buck  (A,  hezoartica),  which  belongs 
to  another  tribe  of  antelopes,  the  male  is  very  dark,  almost 
black ;  whilst  the  hornless  female  is  fawn-coloured.  We 
have  in  this  species,  as  Mr.  Blyth  informs  me,  an  exactly 
parallel  series  of  facts,  as  with  the  Portaxpieta,  namely  in 
the  male  periodically  changing  colour  during  the  breed? 


-*  Judge  Caton,  in  *  Trans.  Ottawa  Acad,  of  Nat.  Sciences,*  1868, 
p.  4. 

"  Dr.  Gray,  'Cat.  of  Mamm.  in  Brit.  Mus.*  part  iii.  1852,  p.  134-142; 
also  Dr.  Gray,  *  Gleanings  from  the  Menagerie  of  Knowsley,*  ia  which 
there  is  a  splendid  drawing  of  the  Oreas  derbianus  :  see  the  text  <m 
Tragelaphus.  For  the  Cape  Eland  (Oreas  canna),  see  Andrew  Smith, 
*  Zoology  of  S.  Africa,*  pi.  41  and  42.  There  are  also  many  of  these 
antelopes  in  the  Zoological  Society's  Gardens. 
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ing  season,  in  tlie  effecte  of  emasculation  on  this  change, 
and  in  the  young  of  both  sexes  being  undiBtingnish- 
able  fi-om  each  other.  In  the  Aviilope  niger  the  male  is 
black,  the  female  as  well  aa  the  young  being  brown ;  in 
A.  sing-sing  the  male  is  much  brighter  coloured  than  the 
homlesa  female,  and  his  chest  and  belly  are  blacker; 
in  the  male  A.  eaaina,  the  marks  and  lines  which  occur 
on  various  parts  of  the  body  are  black  instead  of  as 
in  the  female  brown ;  in  the  brindled  gnu  (A.  gorgon) 
"  the  colours  of  the  male  are  n«ai'ly  the  same  aa  those 
"of  the  female,  only  deeper  and  of  a  brighter  hue."'" 
Otlier  analogous  cases  could  be  added. 

The  Banteng  bull  {Bos  sondaicus)  of  the  Malayan 
archipelago  is  almost  black,  witii  white  legs  and  but- 
tocks ;  the  cow  is  of  a  bright  duo,  as  are  the  young 
males  nntil  about  the  age  of  three  years,  when  they 
rapidly  change  colour.  The  emasculated  bull  reverts 
to  the  colour  of  the  female.  The  female  Kemas  goat 
is  paler,  and  the  female  Capra  wgagrua  is  said  to  be 
more  uniformly  tinted  than  their  respective  males. 
Deer  rarely  present  any  sexual  differenceB  in  colour, 
'  Judge  Caton,  however,  informs  me  that  with  the  males 
of  the  Wapiti  deer  (Cervus  Canadensis)  the  neck,  belly, 
I  and  legs  are  much  darker  than  the  same  parts  in  the 
f  female ;  but  during  the  winter  the  darker  tints  gradually 
fade  away  and  disappear.  I  may  here  mention  that 
Judge  Caton  has  in  his  park  three  races  of  the  Vir- 
ginian deer,  which  differ  slightly  in  eoionr,  but  the 
differences  are  almost  exclusively  confined  to  the  blue 


»•  Oh  the  Aril,  niger,  see  'Proc.  Zool.  Soc.'  1850,  p.  133,  With  re- 
spect to  an  allied  Bpecio^  in  which  Ihera  is  an  equal  siixuiil  iliQerence 
in  oolour,  see  Sir  S.  Baker,  '  The  Albtrt  Njanaa,"  1606,  vol.  ii.  p.  327. 
Fof  the  A.  Mng-iing,  Gray, '  Cat.  B.  Ma».'  p.  100.  Desmareat,  '  Uani' 
mslogie,'  p.  468,  en  the  A,  eaama,  Aadrew  Smith,  'Zoologj'  of  B. 
Afrioi,'  on  the  Gnu. 


.  II. 


U 


290  SEXUAL  selection:  mammals.  FaktIL 

winter  or  breeding  coat ;  so  that  this  case  may  be 
compared  with  those  given  in  a  previous  chapter  of 
closely-allied  or  representative  species  of  birds  which 
differ  from  each  other  only  in  their  nuptial  plumage*^^ 
The  females  of  Cervus  paludoms  of  S,  America,  as 
well  as  the  young  of  both  sexes,  do  not  possess  the 
black  stripes  on  the  nose,  and  the  blackish-brown  line 
on  the  breast  which  characterise  the  adult  males.^ 
Lastly,  the  mature  male  of  the  beautifully  coloured  and 
spotted  Axis  deer  is  considerably  darker,  as  I  am  in- 
formed by  Mr.  Blyth,  than  the  female ;  and  this  hue 
the  castrated  male  never  acquires. 

The  last  Order  which  we  have  to  consider — for  I  am 
not  aware  that  sexual  differences  in  colour  occur  in 
the  other  mammaliJin  groups — is  that  of  the  Primatea 
The  male  of  the  Lemur  macaco  is  coal-black,  whilst 
the  female  is  reddish-yellow,  but  highly  variable  in 
colour.^^  Of  the  Quadrumana  of  the  New  World,  the 
females  and  young  of  Mycetes  caraya  are  greyi^ 
yellow  and  alike ;  in  the  second  year  the  young  male 
becomes  reddish-brown,  in  the  third  year  black,  ex- 
cepting the  stomach,  which,  however,  becomes  quite 
black  in  the  fourth  or  fifth  year.  Ther6  is  also  a 
stronffly-marked  difference  in  colour  between  the  sexes 
in  Mycetes  seniculus  and  Cebus  capucinus ;  the  young 
of  the  former  and  I  believe  of  the  latter  species  re- 
sembling the  females.  With  Pithecia  leucocephala  the 
young  likewise  resemble  the  females,  which  are  brownish- 


^^  '  Ottawa  Academy  of  Sciences/  May  21,  1868,  p.  3,  5. 

*®  S.  MuUer,  on  the  Banteng,  *  Zoog.  Indischen  Archipel.*  1839-1844, 
tab.  35  :  see  also  Raffles,  as  quoted  by  Mr.  Blytb,  in  *  Land  and  Water/ 
1867,  p.  476.  On  goats,  Dr.  Gray,  *Cat.  Brit.  Mus.'  p.  146 ;  Deemawst, 
*  Mammfilogie,'  p.  482.   On  the  Cervus  paludosus,  Rengger,  ibid.  s.  345. 

^®  Sclater,  *  Proc.  Zool.  Soc*  1866,  p.  1.  The  same  fact  has  also  been 
fully  ascertained  by  MM.  Pollen  and  van  Dam. 
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blaok  above  and  light  niatv-i'ed  beneath,  (ho  adult 
males  being  black.  The  ruff  of  hair  round  the  face 
of  Aieles  marginatus  is  tinted  yellow  in  the  male  and 
white  in  the  fomale.  Turning  to  the  Old  World,  the 
males  of  Hylohaies  hoohck  are  always  black,  with  the 
exception  of  a  white  band  over  the  brows ;  the  females 
Tary  from  whity-brown  to  u  dark  tint  mixed  with 
black,  but  are  never  wholly  bliick.^"  In  the  beautiful 
Cercopitkecus  diaiui  the  head  of  the  adult  male  is  of  an 
intense  black,  whilst  that  of  the  female  is  dark  grey ;  in 
the  fonaer  the  fur  betv\een  the  thighs  ia  of  an  elegant 
fawn-colour,  in  the  Litter  it  ia  paler.  In  the  equally 
beautiful  and  curious  moustache  monkey  (Cereopithecus 
eephas)  the  only  difference  between  the  sexes  is  that 
the  tail  of  the  male  is  chesnut  anil  that  of  the  female 
grey ;  but  Mr,  Bartlett  informs  me  that  ail  the  hues 
become  more  etroiigly  pronounced  in  the  male  when 
adnit,  whilst  in  the  female  they  remain  as  they  were 
during  youth.  According  to  the  coloured  fif^ures  given 
by  Solomon  MuUer,  the  male  of  Semnopiihecus  chry- 
somdas  is  nearly  black,  the  female  being  pale  brown. 
In  the  Cercopithecus  eynosurus  and  griseo-viridis  one 
part  of  the  Ixidy  whieh  is  confined  to  the  male  ses  is  of 
the  most  brilliant  blue  or  green,  and  contrasts  strikingly 
with  the  naked  skin  on  the  hinder  part  of  the  body, 
which  is  vivid  red. 

Lastly,  in  the  Baboon  family,  the  adult  male  of  Cyno- 
cephalm  hamadryas  differs  from  the  female  not  only  by 
bis  immense  mane,  but  slightly  in  the  colour  of  the  hair 
and  of  the  naked  callosities.     In  the  drill  (Cynocephalus 


*•  On  MycetBB,  HenggpT,  ibid,  b.  H  ;  and  Brehm, '  IlluBtrirtes  Thicr. 
lebeo,'  B.  i.  s.  96,  107.  On  Atclea,  Dcsmnrest,  '  Mamtnalogie,'  p.  76. 
On  Hylobatea,  BIjth.  '  Lnnd  and  Water,'  1867.  p.  135.  On  the  Semno- 
pilhecus,  8.  MiiUer,  'Zoog.  Indistheii  Archipel.'  tub.  x. 
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leuciyphtem)  the  females  and  young  are  mncli  palei^ 
coloured,  with  lees  green,  than  the  adult  males.  No 
other  member  of  tho  whole  class  of  mammals  ia  coloured 
in  so  extraordinaiy  a  manner  as  the  adult  male  mandrill 
(Gynocephalm  mormon).  Tlie  feco  at  this  age  becomes 
of  a  fine  blue,  with  tiie  ridge  and  tip  of  the  nose  of  the 
most  brilliant  red,  AcL-ording  to  some  authors  the  face 
ia  also  marked  with  whitish  stripes,  and  is  shaded  iu  parts 


with  black,  but  the  coloura  appear  to  be  variable.     On 
the  forehead  tliere  is  a  crest  of  hair,  and  on  the  ohm  ii 
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3ard.  "  Toutes  !es  parties  siip^rieurea  de  lenrs 
"  cnisses  et  le  grand  espace  nu  de  leurs  fesses  sont 
"  egalement  color^a  du  rouge  le  plus  vif,  avec  un 
"  melauge  de  bleu  qui  iie  manque  reellement  pas 
"  d'elegaiice."^'  When  the  aoimal  is  excited  all  the  naked 
parts  become  much  more  vividly  tinted.  Several  authors 
have  used  the  strongest  expressions  in  describing  these 
resplendent  colours,  which  they  compare  ivith  those  of 
the  most  brilliant  birds.  Another  most  remarkable 
peculiarity  is  tliat  when  the  great  cuuine  ti^eth  are  fully 
developed,  immense  protuberances  of  bone  are  formed 
on  eacli  cheek,  which  are  deeply  furrowed  longitudinally, 
and  ttie  naked  skin  over  thejn  is  brilliantly-coloured,  as 
just  described.  (Fig.  (37.)  In  the  adult  females  and  in 
the  young  of  both  sexes  these  protuberances  are  scarcely 
perceptible ;  and  the  naked  parts  are  much  less  brightly 
coloured,  the  face  being  almost  "black,  tinged  with  blue. 
In  the  adult  female,  however,  the  nose  at  certain  regular 
intervals  of  time  becomes  tinted  with  red. 


In  all  the  cases  liitherto  given  the  male  is  more 
strongly  or  brightly  coloured  than  the  female,  and  dif- 
fers in  a  greater  degree  from  the  young  of  both  sexes. 
But  as  a  reversed  style  of  colouring  is  characteristic  of 
the  two  sexes  with  some  few  birds,  so  with  the  Rhesus 
monkey  (Macacus  rhesus)  the  female  has  a  large  surface 
of  naked  skin  round  the  tail,  of  a  brilliant  carmine  red, 
which  periodically  becomes,  aa  I  was  assured  by  the 
keepers  in  the  Zoological  Gardens,  even  more  vivid, 
and  her  face  is  also  pale  red.     On  the  other  hand  with 


"  OervRts, '  Hisl.  Nat.  des  Mflmmif  i'Me,'  1854,  p.  103.  Fignree  on. 
given  nf  IJiH  akull  ot'  tiie  male.  rie^mareBt,  '  Mammologie,'  p.  TO. 
Geaffroy  St.-Hilaire and F.  Cuvier,  ■  Hist.  Nat.  tiya  Mkidui.'  1824,  torn,  i. 
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the  adult  male  and  with  the  young  of  both  gexe»,  as  J 
saw  in  the  Gardens,  neither  the  naked  skin  at  thfe 
posterior  end  of  the  bofly,  nor  the  face,  shew  a  traoe 
of  red.  It  appears,  however,  from  some  publish^ 
accounts,  that  the  male  does  occasionally,  or  during 
certain  seasons,  exhibit  some  traces  of  the  red.  Althoagh 
he  is  thus  less  ornamented  than  the  female,  yet  in  the 
larger  size  of  his  body,  larger  canine  teeth,  more  de* 
veloped  whiskers,  more  prominent  superciliary  ridges, 
he  follows  the  common  rule  of  the  male  excelling  the 
female. 

I  have  now  given  all  the  cases  known  to  me  of  a  dif- 
ference in  colour  between  the  sexes  of  mammals.  The 
colours  of  the  female  either  do  not  differ  in  a  sufficient 
degree  from  those  of  the  male,  or  are  not  of  a  suitable 
nature,  to  afford  her  protection,  and  therefore  cannot  be 
explained  on  this  principle.  In  some,  perhaps  in  many 
cases,  the  differences  may  be  the  result  of  variations 
confined  to  one  sex  and  transmitted  to  the  same  sex, 
without  any  good  having  been  thus  gained,  and  there- 
fore without  the  aid  of  selection.  We  have  instances 
of  this  kind  with  our  domesticated  animals,  as  in  the 
males  of  certain  cats  being  rusty-red,  whilst  the  females 
are  tortoise-shell  coloured.  Analogous  cases  oocur 
under  nature ;  Mr.  Bartlett  has  seen  many  black  vai^- 
ieties  of  the  jaguar,  leopard,  vulpine  phalanger  and 
wombat ;  and  he  is  certain  that  all,  or  nearly  all,  were 
males.  On  the  other  hand,  both  sexes  of  weaves; 
foxes,  and  apparently  of  American  squirrels,  are  occap 
sionally  born  black.  Hence  it  is  quite  possible  that 
with  some  mammals  the  blackness  of  the  males,  especi- 
ally when  this  colour  is  congenital,  may  simply  be  the 
result,  without  the  aid  of  selection,  of  one  or  more 
variations  having  occurred,  which  from  the  first  were 
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sexoally  liraiterl  in  their  tranaioission.  Nevertheless 
it  can  hardly  be  admitted  that  the  diversified,  vivid, 
and  contraatud  colours  nf  cei-tain  quadrupeds,  for  in- 
stants of  the  above-mentioned  monkeys  and  antelopes, 
can  thus  be  accounted  for.  Wo  almuld  bear  in  mind 
that  these  colours  do  not  appear  in  the  male  at  birth, 
as  in  the  case  of  most  ordinary  variations,  but  only  at 
or  near  maturity;  and  that  unlike  ordinary  variations, 
if  the  male  be  emasculated,  they  never  appear  or  subr 
sequently  disappear.  It  is  on  ihe  whole  a  muuh  more 
probable  conclnsion  that  the  stroiigly-raarked  colours 
and  other  ornamental  characters  of  male  quadrupeds 
are  beneficial  to  them  in  tiieir  rivalry  with  other  males, 
and  have  consequently  been  acquired  tbrougli  sexual 
selection.  Tlie  probability  of  this  view  is  strengthened 
by  the  differences  in  colour  between  the  sexes  occur- 
ring almost  exclusively,  as  may  be  observed  by  going 
through  the  previoua  details,  in  those  groups  and  sub- 
groups of  mammals,  which  present  other  and  distinct 
secondary  sexual  cliaracters;  these  being  likewise  due 
to  the  action  of  sexual  selection. 

Quadrupeds  manifestly  take  notice  of  colour.  Sir 
S,  Baker  repeatedly  observed  that  the  African  elephant 
and  rhinoceros  attacl;ed  with  special  fury  white  or  grey 
horses.  I  liave  elsewhere  Bhe\vn*'  that  half-wild  horses 
apparently  prefer  pairing  with  those  of  the  same  colour, 
and  that  herds  of  fallow-deer  of  a  different  colour,  though 
living  together,  have  long  kept  distinct.  It  is  a  more 
significant  fact  that  a  female  zebra  would  not  admit  the 
*  addresses  of  a  male  ass  until  he  was  painted  so  as  to 
resemble  a  zebra,  and  then,  as  John  Hunter  remarks, 
"she  received  him  very  readily.     In  this  curious  laet. 

"  "TheYftriationofAnimttlBBiid  Plants  under  Domefllioation,'-. 
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**  we  have  instinct  excited  by  mere  colour,  which  had 
"so  strong  an  effect  as  to  get  the  better  of  every^ 
"  thing  else.  But  the  male  did  not  require  this,  the 
"  female  being  an  animal  somewhat  similar  to  himself, 
**  was  suflBcient  to  rouse  him."^ 

In  an  early  chapter  we  have  seen  that  the  mental 
powers  of  the  higher  animals  do  not  differ  in  kind, 
though  so  greatly  in  degree,  from  the  corresponding 
powers  of  man,  especially  of  the  lower  and  barbarotts 
races ;  and  it  would  appear  that  even  their  taste  for  the 
beautiful  is  not  widely  different  from  that  of  the  Quad- 
rumana.  As  the  negro  of  Africa  raises  the  flesh  on  his 
face  into  parallel  ridges  "  or  cicatrices,  high  above  the 
"  natural  surface,  which  unsightly  deformities,  are  con- 
"sidered  great  personal  attractions;"^ — as  negroes,  as 
well  as  savages  in  many  parts  of  the  world,  paint  their 
faces  with  red,  blue,  white,  or  black  bars, — so  the 
male  mandrill  of  Africa  appears  to  have  acquired  his 
deeply-furrowed  and  gaudily-coloured  face  from  having 
been  thus  rendered  attractive  to  the  female.  No  doubt 
it  is  to  us  a  most  grotesque  notion  that  the  posterior 
end  of  the  body  should  have  been  coloured  for  the 
sake  of  ornament  even  more  brilliantly  than  the  face; 
but  this  is  really  not  more  strange  than  that  the 
tails  of  many  birds  should  have  been  especially  de- 
corated. 

With  mammals  we  do  not  at  present  possess  any  evi- 
dence that  the  males  take  pains  to  display  their  channs 
before  the  female ;  and  the  elaborate  manner  in  which 
this  is  performed  by  male  birds,  is  the  strongest  argu- 
ment in  favour  of  the  belief  that  the  females  admire, 


^^  *  Essays  and  Observations  by  J.  Hunter/  edited  by  Owen,  1861, 
vol.  i.  p.  194. 
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Sir  S.  Baker,  '  The  Nile  Tributaries  of  Abyssinia,'  1867. 
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or  are  escited  by,  the  oraaments  and  coloure  displayed 
liefore  them.     There  is,  however,  a  striking  parallelism  * 

between  mammals  and  birds  in  all  their  secondary  sexual 
characters,  namely  in  tlieir  weapons  for  fighting  with  '  ' 

rival  males,  in  their  ornamental  appendages,  and  in  their 
colours.  In  both  classes,  when  the  male  differs  from  the 
female,  the  young  of  both  sexes  almost  always  resemble 
each  other,  and  in  a  large  majority  of  eases  resemble  the 
adult  female.  In  both  classes  the  male  assumes  the 
characters  proper  to  his  sex  shortly  before  the  age  for 
teproduction ;  if  emasculated  he  either  oeTer  ac^quires 
such  characters  or  subsequently  loses  them.  In  both 
classes  the  change  of  colour  is  sometimes  seasonal,  and 
the  tints  of  the  naked  parts  sometimes  become  more 
vivid  during  the  act  of  courtship.  In  both  classes  the 
male  is  almost  always  more  vividly  or  strongly  coloured 
than  the  female,  and  is  ornamented  with  larger  crests 
either  of  hair  or  feathers,  or  other  appendages.  In  a 
few  exceptional  cases  the  female  in  both  classes  is 
more  highly  ornamented  than  the  male.  "With  many 
mammals,  nnd  at  least  in  the  case  of  one  bird,  the 
aiale  is  more  odoriferous  than  the  female.  In  both 
classes  the  voice  of  the  male  is  more  powerful  than  that 
of  the  female.  Considering  this  parallelism  there  can  be 
little  doubt  that  the  same  cause,  whatever  it  may  be, 
has  acted  on  mammals  and  birds ;  and  the  result,  as  far 
a^  ornamental  characfers  are  conceiiied,  may  safely  be 
attributed,  as  it  appears  to  uie,  to  the  long-cOntiuued 
preference  of  the  individuals  of  one  sex  for  certain  in- 
dividuals of  the  opposite  sex,  combined  with  their  suc- 
cess in  leaving  a  larger  number  of  offspring  U>  inherit 
their  superior  attractions 


Eqiial  transmission  of  ornamental  characters  to  loth 
exes. — With  many  birds,  omauients,  which  analogy  leads 
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ua  to  believe  were  primarily  acquired  by  tlie  malesj  have 
been  transmitted  equally,  or  al-most  equally,  to  both 
sexes ;  and  we  may  now  enquire  liow  far  this  view 
may  be  extended  to  mammals.  With  a  considerable 
number  of  species,  especially  tiie  smalier  hinds,  both 
sexes  have  been  colonred,  independently  of  sexual  selec- 
tion, for  the  sake  of  protection ;  but  not,  aa  far  as  I  can 
judge,  in  so  many  cases,  nor  in  nearly  so  sinking  a 
manner  as  in  most  of  the  lower  classes.  Audubon  re- 
marks that  be  often  mistook  the  musk-rat,^*  whilst  sitting 
on  the  banks  of  a  muddy  stream,  for  a  clod  of  earth,  bo 
complete  was  the  resemblance.  The  hare  on  her  form 
is  a  familiar  instance  of  concealment  thrim<;h  colour ; 
yet  this  principle  partly  fails  in  a  ctosely-allied  species, 
namely  the  rabbit,  for  as  this  animal  runs  to  its  burrow, 
it  is  made  conspicuous  to  the  sportsman  and  no  doubt 
to  all  beasts  of  prey,  by  its  upturned  pure-white  tail. 
No  one  has  ever  doubted  that  the  quadrupeds  which 
inhabit  snow-clad  regions,  have  been  rendered  white  to 
protect  them  from  their  enemies,  or  to  favour  their 
stealing  on  tbeir  prey.  In  regions  where  snow  never 
lies  long  on  the  f^round  a  white  coat  would  be  inju- 
rious ;  consequently  species  thus  coloured  are  extremely 
rare  in  the  hotter  parts  of  the  world.  It  deserves  notice 
that  many  quadrupeds,  inhabiting  moderately  cold  re- 
gions, although  they  do  not  assume  a  white  winter  dress, 
become  paler  during  this  season ;  and  this  apparently 
is  the  direct  result  of  the  conditions  to  which  they 
have  long  been  exposed.  Pallas  *'  states  that  in  Sib&- 
ria  a  change  of  this  nature  occurs  witli  the  wolf,  two 
species  of  Mustela,  tbe  domestic  horse,  the  Eqaus  he- 

"  Fiber  tO/^hioas,  Auilubon  and  Buebman,  '  The  QuaJrupeiU  of 
N,  America,"  1B46,  p.  109. 

"  'Novai  gpeeips  Quadrnpedom  e  Gliriiun  online,'  1778,  p.  7.  Wlint 
I  barn  OliUcd  Iho  me  is  the  Cnjireolnt  Sibiricua  aubccaudataa  of  PallHS. 
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miortus,  the  domestic  cow,  two  species  of  antelopes,  the 
musk-deer,  the  roe,  the  elk,  and  reindeer.  The  roe, 
for  instance,  has  a  red  summer  and  a  greyish-white 
winter  coat ;  and  the  latter  may  perhaps  serve  as  a 
protection  lo  the  animal  whilst  wandering  tlirough  the 
leafless  thickets,  sprinkled  with  btiow  and  hoar-frost. 
If  the  above  named  animals  were  gradually  to  extend 
their  ratiga  into  regions  perpetually  covered  with  snow, 
their  pale  winter-coats  would  probably  be  rendered, 
through  natural  selectinn,  ^vhiter  and  wliiter  by  de- 
grees, until  they  became  as  white  as  snow. 

Although  we  must  admit  that  many  quadrupeds  have 
received  their  present  tints  as  a  protection,  yet  with  a 
host  of  species,  the  coiours  are  far  too  conspicuous  and 
,  too  singularly  arranged  to  allow  us  to  suppose  that  they 
serve  for  this  purpose.  Wo  may  take  as  an  illustra- 
tion certain  antelopes:  when  wo  see  that  the  square 
white  patch  on  the  throat,  the  white  marks  on  the  fet- 
locks, and  the  round  black  spots  on  the  eai'S,  are  all 
more  distinct  in  the  male  of  the  Portax  picta,  tlian  in 
the  female ;— when  we  see  that  the  colours  are  more 
vivid,  tbat  the  narrow  white  lines  on  the  flank  and 
the  broad  white  bar  on  the  shoulder  are  more  distinct 
in  the  male  Oreaa  Derbyanus  than  in  the  female; — 
when  we  see  a  similar  difference  between  the  sexes 
of  the  curiously -ornamented  Tragelafhua  seriptus  (fig. 
68), — we  may  conclude  that  these  colours  and  various 
marks  have  been  at  least  intensified  through  sexual 
selection.  It  is  inconceivable  that  such  colours  and 
marks  can  be  of  any  direct  or  ordinary  service  to  these 
animals ;  and  as  they  have  almost  certainly  been  inten- 
sified through  sexual  selectiou,  it  is  probable  that  they 
were  originally  gained  through  this  same  process,  and 
then  partially  transferred  to  the  females.  If  this  view 
be  admitted,  there  can  be  little  doubt  that  the  equally 
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Bingiilar  coloore  and  marks  of  many  other  antelot>es, 
though  common  to  both  sexes,  liave  been  gained  and 
transmitted  in  a  like  manner.  Botii  sexes,  for  instance, 
of  the  Koodoo  (Strepsiceros  Kudu,  fig.  62)  liave  nar- 


row white  vertical  lines  on  their  hinder  fianks,  and  an 

elegant  angular  white  mark  on  tlieir  foreheads.  Both 
sejses  in  the  genus  Damalis  are  verj'  oddly  coloured ;  in 
D.pygarga  the  back  and  neck  are  purpliali-red,  shading 
on  the  flanks  into  black,  and  abruptly  sepiirated  from  the 
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white  belly  and  a  large  white  space  on  the  buttueks; 
the  liead  is  still  more  oddly  coloured,  a  large  oblong 
white  mask,  narrowly-edged  with  black,  covers  the  i&ce 
up  to  the  eyes  (fig.  69) ;  there  are  three  white  stripes 
on  the  forehead,  and  the  ears  are  marked  with  white. 
The  fawns  of  this  species  are  of  a  uniform  pale  yellow- 


ish-brown. In  Damalis  albifrons  the  colouring  of  the 
head  differs  from  that  in  the  last  species  in  a  s 
white  stripe  replacing  the  three  stripes,  and  io  the  nars 
being  almost  wholly  white.^'     After  having  studied  to 
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the  best  of  my  ability  the  sexual  differences  of  animals 
belonging  to  all  classes,  I  cannot  avoid  the  conclusion, 
that  the  curiously-arranged  colours  of  many  antelopes, 
though  common  to  both  sexes,  are  the  result  of  sexual 
selection  primarily  applied  to  the  male. 

The  same  conclusion  may  perhaps  be  extended  to  the 
tiger,  one  of  the  most  beautiful  animals  in  the  world, 
the  sexes  of  which  cannot  be  distinguished  by  colour, 
even  by  the  dealers  in  wild  beasts.  Mr.  Wallace 
believes  *^  that  the  striped  coat  of  the  tiger  "  so  assi- 
"  milates  with  the  vertical  stems  of  the  bamboo,  as  to 
*'  assist  greatly  in  concealing  him  from  his  approaching 
"  prey."  But  this  view  does  not  appear  to  me  satisfac- 
tory. We  have  some  slight  evidence  that  his  beauty 
may  be  due  to  sexual  selection,  for  in  two  species  of 
Fells  analogous  marks  and  colours  are  rather  brighter 
in  the  male  than  in  the  female.  The  zebra  is  conspic^ 
uously  striped,  and  stripes  on  the  open  plains  of  South 
Africa  cannot  afford  any  protection,  BurchelP^  in  de- 
scribing a  herd  says,  "  their  sleek  ribs  glistened  in  the 
"  sun,  and  the  brightness  and  regularity  of  their  striped 
"  coats  presented  a  picture  of  extraordinary  beauty,  in 
"  which  probably  they  are  not  surpassed  by  any  other 
"quadniped."  Here  we  have  no  evidence  of  sexual 
selection,  as  throughout  the  whole  group  of  the  Equid^a 
the  sexes  are  identical  in  colour.  Nevertheless  he  who 
attributes  the  white  and  dark  vertical  stripes  on  the 
flanks  of  various  antelopes  to  sexual  selection,  will  pro- 
bably extend  the  same  view  to  the  Eoyal  Tiger  and 
beautiful  Zebra. 

We  have  seen  in  a  former  chapter  that  when  young 
animals  belonging  to  any  class  follow  nearly  the  same 


"  '  Westminster  Review/  July  1,  1867,  p.  5. 

»»  *  Travels  in  South  Africa,'  1824,  vol.  ii.  p.  315. 
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habits  of  life  witli  their  parents,  and  yet  are  coloured 
in  a  tUffeveut  manner,  it  may  be  inferred  tliat  they  have 
retained  the  colouring  of  some  ancient  and  extinct 
progenitor.  In  the  family  of  pii^s,  and  in  the  genus 
Tapir,  the  young  are  marked  with  longitudinal  stripes, 
and  thus  differ  from  every  existing  a<3ult  species  in 
theee  two  groups.  With  many  kinds  of  deer  the 
young  are  marked  with  elegant  white  spots,  of  which 
their  parents  exhibit  not  a  trace.  A  graduated  series 
can  be  followed  from  the  Asia  deer,  both  sexes  of 
which  at  all  ages  and  during  all  seasons  are  beau- 
tifully spotted  (the  male  being  rather  more  strongly 
coloured  than  the  female) — to  species  in  which  neither 
the  old  nor  tlie  young  are  spotted.  I  will  specify 
aome  of  the  steps  in  this  series.  The  Mantchuriaa 
deer  (Cervus  Mantehuricua)  is  spotted  during  the  wJiole 
year,  but  the  spots  are  much  plainer,  as  I  have  seen 
in  the  Zoological  Gardens,  during  the  summer,  when  the 
general  colour  of  the  coat  is  lighter,  than  during  the 
winter,  when  the  general  colour  is  darker  and  the  horns 
are  fully  developed.  In  the  hog-deer  {Syelafhas  'por- 
einuB)  the  spots  are  extremely  conspicuous  during  the 
summer  when  the  coat  ia  reddisli-brown,  but  quite  dis- 
appear during  the  winter  when  the  coat  ia  brown." 
In  both  these  species  the  young  are  spotted.  In  the 
Virginian  deer  the  young  nre  likewise  spotted,  and 
about  five  per  cent,  of  the  adult  auimala  living  in 
Judge  Catou's  park,  as  I  am  informed  by  him,  tem- 
porarily exhibit  at  the  period  when  the  red  summer 
coat  is  being  replaced  by  the  bluish  winter  coat,  a  row 
of  spots  on  each  flank,  which  are  always  the  same  in 

*'  Dr.  Gray,  '  Gleanings  from  the  MenaRerie  of  Knowsley,"  p.  64. 
Sir.  Bljth,  IQ  speaking  ('  Dind  nnd  Water,'  1869,  p.  42)  of  the  hog- 
deer  of  CnjloD,  saja  it  ie  more  brightly  apotteil  with  whito  than  the 
common  hog-iieer,  at  the  senBon  when  it  renews  ita  homa. 
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number,  though  very  variable  in  distinctness.  From 
this  condition  there  is  but  a  very  small  step  to  the 
complete  absence  of  spots  at  all  seasons  in  the  adults ; 
and  lastly,  to  their  absence  at  all  ages,  as  occurs  with 
certain  species.  From  the  existence  of  this  perfect 
series,  and  more  especially  from  the  fawns  of  so  many 
species  being  spotted,  we  may  conclude  that  the  now 
living  members  of  the  deer  family  are  the  descendants 
of  some  ancient  species  which,  like  the  Axis  deer,  waft 
spotted  at  all  ages  and  seasons.  A  still  more  ancient 
progenitor  probably  resembled  to  a  certain  extent  the 
HyomoBchus  aqucdicus — for  this  animal  is  spotted,  and 
the  hornless  males  have  large  exserted  canine  teeth, 
of  which  some  few  true  deer  still  retain  rudiments.  It 
offers,  also,  one  of  those  interesting  cases  of  a  form 
linking  together  two  groups,  as  it  is  intermediate  in 
certain  osteological  characters  between  the  pachyderms 
and  ruminants,  which  were  formerly  thought  to  be 
quite  distinct.*^ 

A  curious  difficulty  here  arises.  If  we  admit  that 
coloured  spots  and  stripes  have  been  acquired  as  oma- 
ments,  how  comes  it  that  so  many  existing  deer,  the 
descendants  of  an  aboriginally  spotted  animal,  and 
all  the  species  of  pigs  and  tapirs,  the  descendants  of 
an  aboriginally  striped  animal,  have  lost  in  their  adult 
state  their  former  ornaments  ?  I  cannot  satisfactorily 
answer  this  question.  We  may  feel  nearly  sure  that 
the  spots  and  stripes  disappeared  in  the  progenitors  of 
our  existing  species  at  or  near  maturity,  so  that  they  were 
retained  by  the  young  and,  owing  to  the  law  of  inheritance 
at  corresponding  ages,  by  the  young  of  all  succeeding 
generations.     It  may  have  been  a  great  advantage  to 


"  Falconer  and  Cautley,  *  Proc.  Geolog.  Soc.'  1843 ;  and  Falconer's 
*  Pal.  Memoirs,'  vol.  i.  p.  196. 
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the  lion  and  puma  from  the  open  nature  of  the  localities 
which  tliey  commoiily  hanut,  to  have  lost  their  stripes, 
and  to  have  l>een  thus  rendered  lesg  conspicnoua  to  their 
prey ;  and  if  the  successive  variations,  by  which  this 
end  was  gained,  occurred  rather  late  in  life,  the  young 
would  fiave  retained  their  stripes,  as  we  know  to  be  the 
case.  In  regard  ta  deer,  pigs,  and  tapirs,  Fritz  Miiller 
has  suggested  to  me  that  these  animals  by  the  removal 
through  natural  selection  of  their  spots  or  stripes  would 
have  been  less  easily  seen  by  their  enemies ;  and  they 
would  have  especially  required  this  protection,  as  soon 
as  the  carnivora  increased  in  size  and  number  during 
the  Tertiary  periods.  This  may  be  the  ti'ue  explana- 
tion, but  it  is  rather  strange  that  the  young  should 
not  have  been  equally  well  protected,  and  still  more 
strange  that  with  some  species  the  adults  should  have 
retained  their  spots,  either  partially  or  completely, 
during  part  of  the  year.  We  know,  though  we  cannot 
explain  the  cause,  that  when  the  flomestic  ass  varies  and 
becomes  reddish-brown,  grey  or  black,  the  stripes  on  the 
shoulders  and  even  on  the  spine  frequently  disappear. 
Very  few  horses,  except  dun-coloured  kinfJs,  exhibit 
stripes  on  any  part  of  their  bodies,  yet  we  have  good 
reason  to  believe  that  the  aboriginal  horse  was  striped 
on  the  legs  and  spine,  and  probably  on  the  shoulders,*^ 
Hence  the  disappearance  of  the  spots  and  stripes  in  our 
Sidolt  existing  deer,  pigs,  and  tapirs,  may  be  due  to  a 
change  in  the  general  colour  of  their  coats ;  but  whetlier 
this  change  was  effected  through  sexual  or  natural  se- 
lection, or  was  due  to  the  direct  action  of  the  conditions 
of  life,  or  some  other  unknown  cause,  it  is  impossible 
to  decide.  An  observation  made  by  Mr.  Sclater  well 
illustrates  our  ignorance  of  the  laws  which  regulate  tLe 


"  '  The  VariHtion  of  Animals   and    Plants   i 
3C8,  vol.  L  p.  til-6i. 
VOL.  II. 
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appottrance  and  disappearance  of  stripes ;  the  Bpecies  of 
Asinus  which  inhabit  the  Asiatic  continent  are  destitute 
of  stripes,  not  having  e\en  the  cross  shoulder-stripe, 
whilst  those  which  inhabit  Africa  are  conspicuouBly 
striped,  with  the  partial  pxceptioii  of  A.  tamiopus,  which 
has  only  the  cross  shoulder-stripe  and  generally  some 
faint  bars  ou  the  legs ;  and  this  species  inhabits  the  almost 
intermediate  region  of  Upper  Egypt  and  Abyssinia." 

Quadrumana. — Before  we  conclude,  it  will  be  advis- 
able to  add  a  few  remarks  to  those  already  given  on  the 
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ornnmental  characters  of  moak^ij-s.  In  unist  of  the 
species  the  seses  resemble  each  other  in  colour,  but 
in  some,  as  we  have  seen,  the  males  differ  from  the 
females,  especially  in  the  colour  of  the  naked  parts  of 
the  skin,  in  the  development  of  the  beard,  whiskers, 
and  mane.     Many  species  are  coloured  either  in  so  ex- 


traordhiary  or  beaiitifu!  a  manner,  and  are  furniahel 
with  audi  curious  and  elegaat  crests  of  liair,  that  we 
can  hardly  avoid  looking  at  these  characters  as  havin;: 
been  gained  for  the  sake  of  onmment.  The  accom- 
[lanying   fiL^ures  (figs.   70  to    T-i)   siTve   to   shew   tlii' 
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arrangement  of  the  hair  on  the  face  and  head  in  several 
species.  It  is  scarcely  conceivable  that  these  crests  of 
hair  and  the  strongly-contrasted  colours  of  the  for  and 
skin  can  be  the  result  of  mere  variability  without  the 
aid  of  selection ;  and  it  is  inconceivable  that  they  can 
be  of  any  ordinary  use  to  these  animals.  If  so,  they 
have  probably  been  gained  through  sexual  selection, 
though  transmitted  equally,  or  almost  equally,  to  both 
sexes.  With  many  of  the  Quadrumana,  we  have  addi* 
tional  evidence  of  the  action  of  sexual  selection  in 
the  greater  size  and  strength  of  the  males,  and  in  the 
greater  development  of  their  canine  teeth,  in  comparison 
with  the  females. 

With  respect  to  the  strange  manner  in  which  both 
sexes  of  some  species  are  coloured,  and  of  the  beautjr 
of  others,  a  few  instances  will  suffice.  The  iace  of  the 
CercopUhecua  petaurista  (fig.  75)  is  black,  the  whiskejB 
and  beard  being  white,  with  a  defined,  round,  white 
spot  on  the  nose,  covered  with  short  white  hair,  which 
gives  to  the  animal  an  almost  ludicrous  aspect.  The 
Semnopithecus  frontatus  likewise,  has  a  blackish  face 
with  a  long  black  beard,  and  a  large  naked  spot  on 
the  forehead  of  a  bluish-white  colour.  The  face  of 
Macacus  lasiotus  is  dirty  flesh-coloured,  with  a  dje&be^ 
red  spot  on  each  cheek.  The  appearance  of  Cett^ 
cehus  sethiops  is  grotesque,  with  its  black  face,  white 
whiskers  and  collar,  chesnut  head,  and  a  laige  nakgd 
white  spot  over  each  eyelid.  In  veiy  many  species,  thife 
beard,  whiskers,  and  crests  of  hair  round  the  fece  are  of 
a  different  colour  from  the  rest  of  the  head,  and  when 
diflferent,  are  always  of  a  lighter  tint,**  being  often  pure 


**  I  observed  this  fact  in  the  Zoological  Gardens ;  and  numerous 
cases  may  be  seen  in  tie  coloured  plates  in  Geoffrey  St.-Hilaire  and 
V.  Cuvier,  *  Hist.  Nat.  des  Mammiferes/  torn.  i.  1824. 


vbite,  sometitnes  bright  yellow,  or  reddiali.  Tbe  whole 
fece  of  the  Soath  American  Braahyurus  ealvus  is  of  a 
"glorying  scarlet  hue ; "  but  this  colour  does  not  appear 
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until  the  animal  is  nearly  mature.**  The  naked  skin 
of  the  face  differs  wonderfully  in  colour  in  the  various 
species.  It  is  often  brown  or  flesh-colour,  with  parts 
perfectly  white,  and  often  as  black  as  that  of  the 
most  sooty  negro.  In  the  Brachyurus  the  scarlet  tint 
is  brighter  than  that  of  the  most  blushing  Caucasian 
damsel.  It  is  sometimes  more  distinctly  orange  than 
in  any  Mongolian,  and  in  several  species  it  is  blue, 
passing  into  violet  or  grey.  In  all  the  species  known 
to  Mr.  Baillett,  in  which  the  adults  of  both  sexes  have 
strongly-coloured  faces,  the  colours  are  dull  or  absent 
during  early  youth.  This  likewise  holds  good  with  the 
Mandrill  and  Rhesus,  in  which  the  face  and  the  posterior 
parts  of  the  body  are  brilliantly  coloured  in  one  sex 
alone.  In  these  latter  cases  we  have  every  reason  to 
believe  that  the  colours  were  acquired  through  sexual 
selection ;  and  we  are  naturally  led  to  extend  the  same 
view  to  the  foregoing  species,  though  both  sexes  when 
adult  have  their  faces  coloured  in  the  same  manner. 

Although,  according  to  our  taste,  many  kinds  of 
monkeys  are  far  from  beautiful,  other  species  are  uni- 
versally admired  for  their  elegant  appearance  and 
bright  colours.  The  Semnopithecus  nemaeus,  though 
peculiarly  coloured,  is  described  as  extremely  pretty ; 
the  orange-tinted  face  is  surrounded  by  long  whiskers 
of  glossy  whiteness,  with  a  line  of  chesnut-red  over  the 
eyebrows ;  the  fur  on  the  back  is  of  a  delicate  grey,  with 
a  square  patch  on  the  loins,  the  tail  and  the  fore-arms 
all  of  a  pure  white ;  a  gorget  of  chesnut  surmounts  the 
chest ;  the  hind  thighs  are  black,  with  the  legs  chesnut- 
red.  I  will  mention  only  two  other  monkeys  on  account 
of  their  beauty  ;  and  I  have  selected  these  as  they  pre- 
sent slight  sexual  differences  in  colour,  which  renders  it 


•**  Bates,  *  The  Naturalist  on  the  Amazons/  1863,  vol.  ii.  p.  310. 
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are  orange-coloured,  with  the  upper  partblack,  forming 
a  band  which  extends  backwards  to  the  ears,  the  latter 
being  clothed  with  whitish  hairs.  In  the  Zoological 
Society's  Gardens  I  have  often  overheard  visitors  ad- 
miring the  beauty  of  another  monkey,  deservedly  called 
CereopithecuB  Diana  (fig.  76) ;  the  general  colour  of  the 
fur  is  grey ;  the  chest  and  inner  surface  of  the  fore-legs 
are  white ;  a  large  triangular  defined  space  on  the  hinder 
part  of  the  back  is  rich  chesnut ;  in  the  male  the  inner 
sides  of  tJie  thighs  and  the  abdomen  are  delicate  fawn- 
coloured,  and  the  top  of  the  head  is  black ;  the  face  and 
ears  are  intensely  black,  finely  contrasted  with  a  white 
transverse  crest  over  the  eye-brows  and  with  a  long 
white  peaked  beard,  of  which  the  basal  portion  is 
black.*« 

In  these  and  many  other  monkeys,  the  beauty  and 
singular  arrangement  of  their  colours,  and  still  more  the 
diversified  and  elegant  arrangement  of  the  crests  and 
tufts  of  hair  on  their  heads,  force  the  conviction  on  my 
mind  that  these  characters  have  been  acquired  through 
sexual  selection  exclusively  as  ornaments. 


Summary. — The  law  of  battle  for  the  possession  of  the 
female  appears  to  prevail  throughout  the  whole  great 
class  of  mammals.  Most  naturalists  will  admit  that 
the  greater  size,  strength,  courage,  and  pugnacity  of  the 
male,  his  special  weapons  of  offence,  as  well  as  his 
special  means  of  defence,  have  all  been  acquired  or 
modified  thronjrh  that  form  of  selection  which  I  have 


*•  I  have  seen  most  of  the  above-named  monkeys  in  the  Zoological 
Society's  Gardens.  The  description  of  the  Semnopitheeus  nemxus  is 
taken  from  Mr.  W.  C.  Martin's  *  Nat.  Hist,  of  Mammalia,'  1841,  p.  460 ; 
see  also  p.  475,  528. 
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called  sexiial  selection.  This  does  not  depend  on  any 
superiority  in  the  general  struggle  for  life,  but  on 
eertuin  individuals  of  one  sex,  generally  the  male  sex, 
Iiaving  been  succesaful  in  coaquerint^  other  males,  and 
on  their  having;  left  a  larger  number  of  offspring  to 
iuberit  their  auperiority,  than  the  lesH  succesaCul  males. 

There  is  another  and  more  peaceful  kind  of  conteet, 
in  which  the  males  endeavour  to  excite  or  allure  the 
females  by  various  charms.  This  may  be  effected  by 
lie  powerful  odours  emitted  by  the  males  during  the 
breeding-season;  the  odorifei'ous  glands  having  been 
acquired  through  sexual  selection.  Whether  the  same 
view  can  be  extended  to  the  "voice  is  doubtful,  for  the 
vocal  organs  of  the  males  may  have  been  strengthened 
by  use  during  maturity,  under  the  powerful  excitements 
of  love,  jealousy,  or  rage,  and  transmitted  to  the  same 
sex.  Various  crests,  tufts,  and  mantles  of  hair,  which 
are  either  confined  to  the  male,  or  are  more  developed 
in  this  sex  than  in  the  females,  seem  in  most  cases  to 
be  merely  ornamental,  though  they  sometimes  serve  as 
a  defence  against  rival  males.  There  is  even  reason  to 
suspect  that  the  branching  horns  of  stags,  and  the 
elegant  horns  of  certain  antelopes,  though  properly 
serving  as  weapons  of  offence  or  of  defence,  have  been 
partly  modified  for  the  sake  of  ornament. 

M'hen  the  male  differs  in  colour  from  the  female  he 
generally  exhibits  darker  and  more  strongly-contrasted 
tints.  We  do  not  in  this  class  meet  with  the  splendid 
red,  blue,  yellow,  and  green  colours,  so  common  with 
male  birds  and  many  other  animals.  The  naked  parts, 
however,  of  certain  Quadrumana  must  be  excepted ;  for 
such  parts,  often  oddly  situated,  are  coloured  in  some 
species  in  the  most  brilliant  manner.  The  colours  of 
the  male  in  other  cases  may  be  due  to  simple  variation. 
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without  the  aid  of  selection.  But  when  the  colours  are 
diversified  and  strongly  pronounced,  when  they  are  not 
developed  until  near  maturity,  and  when  they  are  lost 
after  emasculation,  we  can  hardly  avoid  the  conclusion 
that  they  have  been  acquired  through  sexuul  selection  for 
the  sake  of  ornament,  and  have  been  transmitted  exclu- 
sively, or  almost  exclusively,  to  the  same  sex.  When 
both  sexes  are  coloured  in  the  same  manner,  and  the 
colours  are  conspicuous  or  curiously  arranged,  without 
being  of  the  least  apparent  use  as  a  protection,  and 
especially  when  they  are  associated  with  various  other 
ornamental  appendages,  we  are  led  by  analogy  to  the 
same  conclusion,  namely,  that  they  have  been  acquired 
through  sexual  selection,  although  transmitted  to  both 
sexes.  That  conspicuous  and  diversified  colours,  whether 
confined  to  the  males  or  common  to  both  sexes,  are  as 
a  general  rule  associated  in  the  same  groups  and  sub- 
groups with  other  secondary  sexual  characters,  serving 
for  war  or  for  ornament,  will  be  found  to  hold  good  if 
we  look  back  to  the  various  cases  given  in  this  and 
the  last  chapter. 

The  law  of  the  equal  transmission  of  characters  to 
both  sexes,  as  far  as  colour  and  other  ornaments  are 
concerned,  has  prevailed  far  more  extensively  with 
mammals  than  with  birds;  but  in  regard  to  weapons, 
such  as  horns  and  tusks,  these  have  often  been  trans- 
mitted either  exclusively,  or  in  a  much  higher  degree 
to  the  males  than  to  the  females.  This  is  a  surprising 
circumstance,  for  as  the  males  generally  use  their 
weapons  as  a  defence  against  enemies  of  all  kinds, 
these  weapons  would  have  been  of  service  to  the  fe- 
male. Their  absence  in  this  sex  can  be  accounted  for, 
as  far  as  we  can  see,  only  by  the  form  of  inheritance 
which  has  prevailed.      Finally  with  quadrupeds  the 
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contest  between  the  individuals  of  the  same  sex,  whether 
peaceful  or  bloody,  has  with  the  rarest  exceptions  been 
confined  to  the  males ;  so  that  these  have  been  mo- 
dified through  sexual  selection,  either  for  fighting  with 
each  other  or  for  alluring  the  opposite  sex,  far  more 
conamonlv  than  the  females. 
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CHAPTER   XIX. 

Secondary  Sexual  Chauacters  of  Man. 

Differences  between  man  and  woman  —  Causes  of  such  differences 
and  of  certain  characters  common  to  both  sexes  —  Law  of 
battle — Differences  in  mental  powers  —  and  voice  —  On  the 
influence  of  beauty  in  determining  the  marriages  of  mankind 
—  Attention  paid  by  savages  to  ornaments  —  Their  ideas  of 
beauty  in  woman  —  The  tendency  to  exaggerate  each  natural 
peculiarity. 

With  mankind  the  diflferences  between  the  sexes  are 
greater  than  in  most  species  of  Quadrumana,  but  not 
so  great  as  in  some,  for  instance,  the  mandrill.  Ma» 
on  an  average  is  considerably  taller,  heavier,  and 
stronger  than  woman,  with  squarer  shoulders  and  more 
plainly-pronounced  muscles.  Owing  to  the  relation 
which  exists  between  muscular  development  and  the 
projection  of  the  brows,^  the  superciliary  ridge  is  gene- 
rally more  strongly  marked  in  man  than  in  woman. 
His  body,  and  especially  his  face,  is  more  hairy,  and 
his  voice  has  a  different  and  more  powerful  tone.  In 
certain  tribes  the  women  are  said,  whether  truly  I  know 
not,  to  differ  slightly  in  tint  from  the  men ;  and  with 
Europeans,  the  women  are  perhaps  the  more  brightly 
coloured  of  the  two,  as  may  be  seen  when  both  sexes 
have  been  equally  exposed  to  the  weather. 

Man  is  more  courageous,  pugnacious,  and  energetic 
than  woman,  and  has  a  more  inventive  genius*     His 


*  Schaaffhausen,  translation  in  '  Anthiopological  Review/  Oct.  1868, 
p.  419.  420,  427. 
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brain  is  ubsoliitely  larger,  but  whether  relatively  to  the 
larger  size  of  his  body,  in  oomparison  with  that  of 
woman,  has  not,  I  believe  been  fully  ascertained.  In 
woman  the  face  is  rounder ;  the  jaws  and  the  b^e  of  the 
skull  smaller ;  the  outlines  of  her  body  rounder,  in  parts 
more  prominent;  and  her  pelvis  is  broader  than  in  man;" 
but  this  latter  character  may  perhaps  be  considered 
rather  as  a  primary  than  a  secondary  sexual  character. 
She  comes  to  maturity  at  an  ea,rliei  age  than  man. 

As  with  animals  of  all  classes,  so  with  man,  the  dis- 
tinctive characters  of  the  male  sex  are  not  fully  deve- 
loped until  he  is  nearly  mature  ;  and  if  emasculated  they 
never  appear.  The  beard,  for  instance,  is  a  secondary 
sexual  eiiaracter,  and  male  children  are  beardless, 
though  at  an  early  age  they  have  abundant  hair  on 
their  heads.  It  is  probably  due  to  the  rather  late 
appearance  in  life  of  the  successive  variations,  by 
wiiich  man  acquired  his  masculine  ciiaracters,  that 
they  are  transmitted  to  the  male  sex  alone.  Male 
«nd  female  children  resemble  each  other  closely,  like 
the  young  of  so  many  other  animals  in  which  the  adult 
sexes  differ;  they  likewise  resemble  the  mature  female 
much  more  closely,  than  the  mature  male.  The  fe- 
male, however,  ultimately  assumes  certain  distinctive 
characters,  and  in  the  formation  of  her  skull,  is  said  to  be 
intermediate  between  the  child  nnd  the  man.*  Again, 
as  the  young  of  closely  allied  though  distinct  species  do 
not  differ  nearly  so  much  from  each  other  as  do  the 
Hdnlts,  80  it  is  with  the  children  of  the  different  races  of 
man.    Some  have  even  maintained  that  race-differences 


'  Ecker,  trangktion  in  '  Anthtopolngical  Review,'  Oct,  1868,  p.  351- 
356.  Tho  rawnpKiison  of  {he  form  of  Ihe  skull  in  men  and  womeu  Las 
been  followed  out  with  macii  care  by  Welcker. 

■  Ecker  and  Welcker,  ibid.  p.  3^2,  SSSj  VogI,  'Lectures  on  Man,' 
En^.  IniDslat.  p.  SI. 
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cannot  be  detected  in  the  infantile  skull.*  In  regard  to 
colour,  the  new-bom  negro  child  is  reddish  nut-brown, 
which  soon  becomes  slaty-grey ;  the  black  colour  being 
fully  developed  within  a  year  in  the  Sudan,  but  not 
until  three  years  in  Egypt.  The  eyes  of  the  negro  are 
at  first  blue,  and  the  hair  chesnut-brown  rather  than 
black,  being  curled  only  at  the  ends.  The  children  of 
the  Australians  immediately  after  birth  are  yellowish- 
brown,  and  become  dark  at  a  later  age.  Those  of  the 
Guaranys  of  Paraguay  are  whitish-yellow,  but  they 
acquire  in  the  course  of  a  few  weeks  the  yellowish- 
brown  tint  of  their  parents.  Similar  observations  have 
been  made  in  other  parts  of  America.^ 

1  have  specified  the  foregoing  familiar  dijBferences  be- 
tween the  male  and  female  sex  in  mankind,  because  they 
are  curiously  the  same  as  in  the  Quadrumana.  With 
these  animals  the  female  is  mature  at  an  earlier  age  than 
the  male ;  at  least  this  is  certainly  the  case  with  the 
Cebus  azaras,^  With  most  of  the  species  the  males  are 
larger  and  much  stronger  than  the  females,  of  which 
fact  the  gorilla  offers  a  well-known  instance.  Even  in 
so  trifling  a  character  as  the  greater  prominence  of  the 
superciliary  ridge,  the  males  of  certain  monkeys  differ 
from  the  females,^  and  agree  in  this  respect  with  man- 
kind.    In  the  gorilla  and  certain  other  monkeys,  the 


*  Schaaflfhausen,  *  Anthropolog.  Keview,*  ibid.  p.  429. 

*  Pniner-Bey,  on  negro  infants,  as  quoted  by  Vogt,  *  Lectures  on 
Man/  Eng.  translat.  1864,  p.  189 :  for  furtlier  facts  on  negro  infants,  as 
quoted  from  Winterbottom  and  Camper,  see  Lawrence,  *  Lectures  on 
Pliysiology,'  &c.  1822,  p.  451.  For  the  infants  of  tlje  Guaranys,  see 
Rengger,  *  S'augethiere,*  &c.  s.  3.  See  also  Godron,  *  De  TEspeco,*  ton), 
ii.  1859,  p.  253.  For  the  Australians,  Waitz,  *  Introduct.  to  Anthro- 
pology,' Eng.  translat.  1863,  p.  99. 

«  Rengger,  *  Saugethiere,'  &c.  1830,  s.  49. 

'  As  in  Mac(tcu8  cynomolgus  (Desmarefat,  '  Mammalogie,'  p.  65)  and 
in  Hylcbates  agills  (Geoflfroy  St.-Hilaire  and  F.  Cuvier,  *Hiat.  Nat.  des 
Mamm.'  1824,  torn.  i.  p.  2). 
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craiiium  of  the  nduit  male  presents  a  Btrongly-marked 
sagittal  crest,  which  is  absent  in  the  female ;  and  Ecker 
fouod  a  trace  of  a  similar  difference  between  the  two 
sexts  iu  the  Australians."  With  monkeys  when  there 
is  any  diffi-rence  in  the  voice,  that  of  the  male  is  the 
more  powerful.  We  have  brpii  that  certain  male  mon- 
keys, have  a  well-developed  beard,  which  is  quite  de- 
ficient, or  much  less  developed  in  the  female.  No  in- 
stance is  known  of  the  beard,  whiskers,  or  moustache 
beiog  larger  iu  a  female  tlian  in  the  male  monkey. 
Even  in  the  colour  of  the  beard  there  ia  a  curious 
parallelism  between  man  and  the  Qnadriimana,  for 
when  in  man  the  beard  differs  in  colour  from  the  hair 
of  the  head,  as  ia  often  the  case,  it  is,  I  believe,  in- 
variably of  a  lighter  tint,  being  often  reddish.  I  have 
observed  this  fact  iu  England,  and  Dr.  Hooker,  who 
attended  to  this  little  point  for  me  in  Russia,  found 
no  exception  to  the  rule.  In  Calcutta,  Mr.  J.  Scott, 
of  the  Botanic  Gai'dens,  was  so  kind  as  to  observe  with 
care  the  many  races  of  men  to  be  seen  there,  as  well 
as  in  some  othei-  parts  of  India,  namely,  two  races  in 
Sikhim,  the  Bhoteaa,  Hindoos,  Burmese,  and  Chinese. 
Although  most  of  the^e  races  have  very  little  hair  on 
the  face,  yet  he  always  found  that  when  tliere  was  any 
difference  in  colour  between  the  hair  of  the  head  and 
the  beard,  the  latter  was  invariably  of  a  lighter  tint.  Now 
with  monkeys,  as  has  already  been  stated,  the  beard 
frequently  differs  in  a  striking  manner  in  colour  from 
the  hair  of  the  head,  and  in  such  cases  it  ia  iuvariably 
of  a  lighter  hue,  being  often  pure  white,  sometimes 
yellow  or  reddish.* 

'  ■Antliropobgical  Review,'  Oct,  18U8,  p.  353. 

•  Mr.  Bljtli  informa  me  that  he  Iuib  never  seen  more  than  ona  iiistnnoe 
nl  tlie  heard,  wUUkere,  &c.,  in  a  moukoy  hei-'omiiig  wMte  with  old  age, 
)ia  ia  ao  commonly  thu  cam  with  ua.    Tliis,  however,  occurred  in  on  ai^d 
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In  regard  to  the  general  hairyness  of  the  body,  the 
women  in  all  races  are  less  hairy  than  the  men,  and  in 
some  few  Quadnimana  the  under  side  of  the  body  of 
the  female  is  less  hairy  than  that  of  the  male.^®  Lastly, 
male  monkeys,  like  men,  are  bolder  and  fiercer  than 
the  females.  They  lead  the  troop,  and  when  there  is 
danger,  come  to  the  front.  We  thus  see  how  close  is 
the  parallelism  between  the  sexual  diflFerences  of  man 
and  the  Quadruraana.  With  some  few  species,  how- 
ever, as  with  certain  baboons,  the  gorilla  and  orang, 
there  is  a  considerably  greater  difference  between  the 
sexes,  in  the  size  of  the  canine  teeth,  in  the  develop- 
ment and  colour  of  the  hair,  and  especially  in  the 
colour  of  the  naked  parts  of  the  skin,  than  in  the  case 
of  mankind. 

The  secondary  sexual  characters  of  man  are  all  highly 
variable,  even  within  the  limits  of  the  same  race  or 
sub-species ;  and  they  differ  much  in  the  several  races. 
These  two  rules  generally  hold  good  throughout  the 
animal  kingdom.  In  the  excellent  observations  made 
on  board  the  Novara,^^  the  male  Australians  were  found 
to  exceed  the  females  by  only  65  millim.  in  height, 
whilst  with  the  'Javanese  the  average  excess  was  218 
millim.,  so  that  in  this  latter  race  the  difference  in  height 


and  confined  Macacus  cynomolgvSy  whose  moustaches  were  "remarkably 
long  and  human-like."  Altogether  this  old  monkey  presented  a  ludicrous 
resemblance  to  one  of  tlie  reigning  monarchs  of  Europe,  after  whom  he 
was  universally  nick-named.  In  certain  races  of  man  the  hair  on  the 
head  hardly  ever  becomes  grey ;  thus  Mr.  D.  Forbes  has  never  seen, 
as  he  informs  me,  an  instance  with  the  Aymaras  and  Quichuas  of 
S.  America. 

^®  This  is  the  case  with  the  females  of  several  species  of  Hylobates. 
see  Geoffroy  St.-Hilaire  and  F.  Cuvier,  *Hist.  Nat.  des  Mamm.*  tom.  i. 
See,  also,  on  iT.  for.  *  Penny  Encyclopedia,'  vol.  ii.  p.  149,  150. 

"  The  results  were  deduced  by  Dr.  Weisbach  from  the  measure- 
me nts  made  by  Drs.  K.  Scherzer  and  Schwarz,  see  *  Reise  der  ^ovara : 
Anthropolog.  Theil,'  1867,  s.  216,  231,  234,  236,  239,  269. 
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betweeu  the  sexes  is  more  than  thrice  as  great  as  with 
ihe  Australians.  The  numerous  measurements  of  various 
otlisr  rac(!8,  with  respect  to  stature,  the  circumference 
of  the  neck  and  chest,  and  the  length  of  the  back-bone 
and  arms,  which  were  carefnllj-  made,  nearly  all  shewed 
that  the  males  differed  much  more  from  each  other  than 
did  tlie  females.  This  tact  indicates  that,  as  far  as  these 
characters  are  concerned,  it  is  the  male  which  has  been 
chiefly  modified,  since  the  races  divei^ed  from  their 
common  and  primeval  source. 

The  developinent  of  tlie  beai'd  and  the  hairiness  of 
the  body  differ  remiirkably  in  the  men  belonging  to 
distinct  races,  and  even  to  different  families  in  the  same 
race.  We  Europeans  see  this  amongst  ourselves.  In 
the  island  of  St.  Kilda,  according  to  Martin,'^  the  men 
do  not  acqnire  beards,  which  are  very  thin,  until  the 
age  of  thirty  or  upwards.  On  the  Europfeo- Asiatic 
continent,  beards  prevail  until  we  pass  beyond  India, 
though  with  the  natives  of  Ceylon  they  are  frequently 
absent,  as  was  noticed  in  ancient  times  by  Diodorus,'' 
]ieyond  India  beards  disappear,  as  with  the  Siamese, 
Malays,  Kalmucks,  Chinese,  and  Japanese ;  nevertheless 
the  Ainos,^*  who  inhabit  the  northernmost  islands  of  the 
Japan  arc'hipelago,  arc  the  most  hairy  men  in  the  world. 
With  negroes  the  beard  is  scanty  or  absent,  and  they  liave 
no  whiskers ;  in  both  sexes  the  body  ia  generally  almost 
destitute  of  fine  down.'*     On  the  other  hand,  the  Psr- 


"  'VoyttBe(oBf.KiWB'(8raeJit,  17531  p.  37. 

"  Sir  J.  E.Teiineut,*  Ceylon,' vol.  u.  1859,  p.  107. 

"  Quntrefagea.  'Bevue  dea  Coura  S-^ntifiqoBB,'  Aug.  29, 1868,  p.  630  ; 
Vo(ft, '  LcchireB  on  Man,'  Eng.  tmnslat,  p.  127- 

"  On  tLebcardflof  negroea,  Vogt,'Lectlirea,' &aibitl.p.  127;  Waitz, 

'  Intmlntt.  tu  Antliropology.'  Engl.  tratiBiftt  1863,  toI.  i  p.  96.    It  is 

remxrkaUe  tliat  In  tlia  United  HlJitt^  ('  InvesCigaCianB  in  MiliCarf  and 

Anthropoli^cal  StatisUcB  of  Ameticsn   9Dldior»,'  1869,  p.  569)  the 
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puans  of  the  Malay  archipelago,  who  are  nearly  as  black 
as  negroes,  possess  well-developed  beards.^®  In  the 
Pacific  Ocean  the  inhabitants  of  the  Fiji  archipelago 
have  large  bushy  beards,  whilst  those  of  the  not-distant 
archipelagoes  of  Tonga  and  Samoa  are  beardless ;  but 
these  men  belong  to  distinct  races.  In  the  Ellice  group 
all  the  inhabitants  belong  to  the  same  race;  yet  on 
one  island  alone,  namely  Nunemaya,  **  the  men  have 
splendid  beards;"  whilst  on  the  other  islands  "they 
"have,  as  a  rule,  a  dozen  straggling  hairs  for  a  beard." ^^ 
Throughout  the  great  American  continent  the  men 
may  be  said  to  be  beardless ;  but  in  almost  all  the  tribes 
a  few  short  hairs  are  apt  to  appear  on  the  face,  espe- 
cially during  old  age.  With  the  tribes  of  North  America, 
Catlin  estimates  that  eighteen  out  of  twenty  men  are 
completely  destitute  by  nature  of  a  beard ;  but  occa- 
sionally there  may  be  seen  a  man,  who  has  neglected  to 
pluck  out  the  hairs  at  puberty,  with  a  soft  beard  an  inch 
or  two  in  leogth.  The  Guaranys  of  Paraguay  differ 
from  all  the  surrounding  tribes  in  having  a  small  beard, 
and  even  some  hair  on  the  bodv,  but  no  whiskers.^^  I 
am  informed  by  Mr.  D.  Forbes,  who  particularly  attended 
to  this  subject,  that  the  Aymaras  and  Quichuas  of  the 
Cordillera  are  remarkably  hairless,  yet  in  old  age  a  few 
straggling  hairs  occasionally  appear  on  the  chin.  The 
men  of  these  two  tribes  have  very  little  hair  on  the 
various  parts  of  the  body  where  hair  grows  abundantly 


pure  negroes  and  their  crossed  offspring  seem  to  have  bodies  almost  as 
hairy  as  those  of  Europeans. 

"  VTaHace,  *  The  Malay  Arch/  vol.  ii.  18C9,  p.  178. 

"  Dr.  J.  Barnard  Davis  on  Oceanic  Eaces,  in  *  Anthropolog.  Eeview,' 
April,  1870,  p.  185, 191. 

"  Catlin,  *  North  American  Indians/  3rd  edit.  1842,  vol.  ii.  p.  227. 
On  the  Guaranys,  see  Azara,  •  Voyages  dans  TAme'rique  Me'rid.'  torn.  ii. 
1809,  p.  58 ;  also  Rengger,  •  Saugethiere  von  Paraguay,*  s.  3. 
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in  Europeans,  and  the  women  have  none  on  tlie  corre- 
sponding parta.  The  hair  on  the  head,  however,  attains 
an  extraordinary  length  in  both  sexes,  often  reaching 
almost  to  the  ground ;  and  this  is  likewise  the  case  with 
some  of  the  N,  American  trihes.  In  tiie  amount  of 
hair,  and  in  the  general  shape  of  the  body,  the  sexea 
of  the  American  ahorigines  do  not  differ  from  each 
other  so  mnch  as  with  most  other  races  of  manliind.^' 
This  fact  is  analagoua  with  what  occurs  with  some  allied 
monkeys ;  thus  the  sexes  of  the  cliirapanzee  are  not  as 
different  as  those  of  the  gorilla,  or  oraug.** 

In  the  previous  chapters  we  have  seen  that  witli 
mammals,  birds,  fishes,  insects,  &c.,  many  characters, 
which  there  is  eveiy  reason  to  believe  were  primarily 
gained  through  sexual  selection  by  one  sex  alone,  have 
been  tmnsi'erred  to  both  sexes.  As  this  same  form  of 
transmiesion  has  apparently  prevailed  to  a  large  extent 
with  mankind,  it  will  save  much  useless  repetition  if 
we  consider  the  characters  peculiar  to  the  male  sex 
together  with  certain  other  characters  common  to  both 
sesfs. 

Law  of  Baith. — With  barbarous  nations,  for  instance 
with  the  Anstralians,  the  women  are  the  constant  cause 
of  war  both  between  the  individuals  of  the  same  tribe 
and  between  distinct  trihes.  So  no  doubt  it  was  in 
ancient  times;  "nam  fuit  ante  Heleuam  mulier  teter- 
"  rima  belli  causa."  With  the  North  American  Indians, 
the  contest  is  reduced  to  a  system.     That  excellent  ob- 


"  Piuf.  and  Mth.  Agaaaiz  ('  Jourapy  in  Brazil,'  p.  530)  recanrk 
tlmt  tlie  sexes  of  the  AnieiioLD  liidiiiiiB  tliStr  less  than  ttiose  of  the 
negroes  and  of  iLo  higher  wcea.  Bee  also  Rengger,  ibid,  p,  3,  on  the 
Guaranys. 

"  KUtimcyer,  'Die  Greozen  der  Thieiwelt;  eine  BetracbtaDg  za 
Darwiti's  Li:liie,'  1B6S,  e,  Dt. 

Y  2 
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server,  Heariie,^^  says  : — "  It  has  ever  been  the  custom 
"  among  these  people  for  the  men  to  wrestle  for  any 
"  woman  to  whom  they  are  attached ;  and,  of  course,  the 
"  strongest  party  always  carries  oflf  the  prize.  A  weak 
"  man,  unless  he  be  a  good  hunter,  and  well-beloved, 
'^is  seldom  permitted  to  keep  a  wife  that  a  stronger 
"man  thinks  worth  his  notice.  This  custom  prevails 
"throughout  all  the  tribes,  and  causes  a  great  spirit 
"  of  emulation  among  their  youth,  who  are  upon  all 
"  occasions,  from  their  childhood,  trying  their  strength 
"  and  skill  in  wrestling."  With  the  Guanas  of  South 
America,  Azara  states  that  the  men  rarely  marry  till 
twenty  or  more  years  old,  as  before  that  age  they 
cannot  conquer  their  rivals. 

Other  similar  facts  could  be  given ;  but  even  if  we 
had  no  evidence  on  this  hea'l,  we  might  feel  almost 
sure,  from  the  analogy  of  the  higher  Quadrumana,^^ 
that  the  law  of  battle  had  prevailed  with  man  during 
the  early  stages  of  his  .development.  The  occasional 
appearance  at  the  present  day  of  canine  teeth  which 
project  above  the  others,  with  traces  of  a  diastema  or 
open  space  for  the  reception  of  the  opposite  canines,  is 
in  all  probability  a  case  of  reversion  to  a  former  state, 
when  the  progenitors  of  man  were  provided  with  these 
weapons,  like  so  many  existing  male  Quadrumana.  It 
was  remarked  in  a  former  chapter  that  as  man  gra- 
dually became  erect,  and  continually  used  his  hands 
and  arms  for  fighting  with  sticks  and  stones,  as  well  as 
for  the  other  purposes  of  life,  he  would  have  used  his 


^^  *  A  Journey  from  Prince  of  Wales  Fort.'  8vo.  edit.  Dublin,  1796, 
p.  104.  Sir  J.  Lubbock  (•  Origin  of  Civilisation,'  1870,  p.  69)  gives 
other  and  similar  cases  in  North  America.  For  the  Guanas  of  S. 
America  see  Azara,  *  Voyages,'  &c.  torn.  ii.  p.  94. 

22  On  the  fighting  of  tlie  male  gorillas,  see  Dr.  Savage,  in  *  Boston 
Journal  of  Nat.  Hist.'  vol.  v.  1847,  p.  423.  On  Preshytis  enteUus,  see 
the  *  Indian  Field,'  1859,  p.  146. 
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jawa  and  teetli  less  and  less.  Tiie  jaws,  together  with 
their  muscles,  would  then  have  become  reduced  througli 
disuse,  as  would  tho  teetJi  through  the  not  well  under- 
stood principles  of  correlation  and  the  economy  of 
growth;  for  we  everywhere  &ee  that  parts  wliich  are 
no  longer  of  service  are  reduced  in  size.  By  such  steps 
the  original  inequality  between  the  jaws  and  teeth  in 
the  t\yo  sexes  of  mankind  would  ultimately  have  been 
quite  obliterated.  The  case  is  almost  parallel  with 
that  of  many  male  Ruminants,  in  which  the  canine 
teeth  have  been  reduced  to  mere  rudiments,  or  have 
disappeared,  apparently  in  consequence  of  the  develop- 
ment of  horns.  As  tlio  prodigious  difference  between 
the  skulls  of  the  two  sexes  in  the  Gorilla  and  Orang, 
stands  in  close  relation  with  the  development  of  the 
immense  canine  tet'th  in  the  males,  we  may  infer  that 
the  reduction  of  the  jaws  and  teeth  in  the  early  male 
progenitors  of  man  led  to  a  most  striking  and  favourable 
change  in  his  appearance 

There  can  be  little  doubt  that  the  greater  size  and 
strength  of  man,  in  comparison  with  woman,  together 
with  his  broader  shoulders,  uaore  developed  muscles, 
rugged  outline  of  body,  his  greater  courage  and  pug- 
nacity, are  all  due  in  chief  part  to  inheritance  from 
some  early  male  progenitor,  wlio,  like  the  existing 
anthropoid  apes,  was  thus  characterised.  These  cha- 
racters will,  however,  have  been  preserved  or  even 
augmented  during  the  long  ages  whilst  man  was  still 
in  a  bai-barous  condition,  by  the  strongest  and  boldest 
men  having  succeeded  best  in  the  general  struggle  for 
lile,  as  well  as  in  securing  wives,  and  thus  having  left  a 
large  number  of  offs[iring.  It  is  not  probable  tliat  the 
greater  strength  of  man  was  primarily  acquired  through 
the  inherited  effects  of  his  having  worked  harder  than 
woman  for  his  own  subsistence  and  that  of  his  family; 
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for  the  women  in  all  barbarous  nations  are  compelled 
to  work  at  least  as  hard  as  the  men.  With  civilised 
people  the  arbitrament  of  battle  for  the  possession  of 
the  women  has  long  ceased ;  on  the  other  hand,  the  men, 
as  a  general  rule,  have  to  work  harder  than  the  women 
for  their  mutual  subsistence;  and  thus  their  greater 
strength  will  have  been  kept  up. 

Difference  in  the  Mental  Powers  of  the  two  Sexes, — 
With  respect  to  differcDces  of  this  nature  between  man 
and  woman,  it  is  probable  that  sexual  selection  has 
played  a  very  important  part.  I  am  aware  that  some 
writers  doubt  whether  there  is  any  inhereut  difiFerence ; 
but  this  is  at  least  probable  from  the  analogy  of  the 
lower  animals  which  present  other  secondary  sexual 
characters.  No  one  will  dispute  that  the  bull  differs 
in  disposition  from  the  cow,  the  wild-boar  from  the 
sow,  the  stallion  from  the  mare,  and,  as  is  well  known 
to  the  keepers  of  menageries,  the  males  of  the  larger 
apes  from  the  females.  Woman  seems  to  differ  from 
man  in  mental  disposition,  chiefly  in  her  greater  tender- 
ness and  less  selfishness;  and  this  holds  good  even 
with  savages,  as  shewn  by  a  well-known  passage  in 
Mungo  Park's  Travels,  and  by  statements  made  by 
many  other  travellers.  Woman,  owing  to  her  maternal 
instincts,  displays  these  qualities  towards  her  infants 
in  an  eminent  degree;  tlierefore  it  is  likely  that  she 
should  often  extend  them  towards  her  fellow-creatures. 
Man  is  the  rival  of  other  men ;  he  delights  in  com- 
petition, and  this  leads  to  ambition  which  passes  too 
easily  into  selfishness.  These  latter  qualities  seem  to 
be  his  natural  and  unfortunate  birthright.  It  is  gene- 
rally admitted  that  with  woman  the  powers  of  intuition, 
of  rapid  perception,  and  perhaps  of  imitation,  are  more 
strongly  marked  than  in  man ;  but  some,  at  least,  of 
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these  faculties  are  characteristic  of  the  lower  rat'es,  and 
therefore  of  a  past  and  lower  state  of  tivilisatioTi, 

The  chief  distinction  in  the  intellectual  powera  of 
the  two  sexes  is  shewn  by  man  attaining  to  a  higher 
eminence,  in  whatever  he  tahes  up,  than  woman  can 
attain — whether  requiring  deep  thought,  reason,  or 
imagination,  or  merely  the  use  of  the  senses  and 
hands.  If  two  Mats  were  mtKie  of  the  most  eminent 
men  and  women  in  poetry,  painting,  sculpture,  music, 
— comprising  composition  and  performance,  history, 
Bcienee,  and  philosophy,  with  ialf-a-dozen  names  under 
each  auhject,  the  two  lists  would  not  bear  comparison. 
We  may  also  infer,  fiom  the  law  of  the  deviation  of 
ayerages,  so  well  illustrated  by  Mr.  Galton,  in  Ms 
work  on  '  Hereditary  Genius,*  that  if  men  are  capable 
of  decided  eminence  over  women  in  many  subjects,  the 
average  standard  of  mental  power  in  man  must  be 
above  that  of  woman. 

The  half-human  male  progenitors  of  man,  and  men 
in  a  savage  state,  have  struggled  together  during  many 
generations  for  the  possession  of  the  females.  But  mere 
bodily  strength  and  size  would  do  little  for  victory, 
unless  associated  witlt  courage,  perseverance,  and  deter- 
mined energy.  With  social  animals,  the  young  males 
have  to  paes  through  many  a  contest  before  they  win  a 
female,  and  the  older  males  have  to  retain  their  females 
by  renewed  battles.  They  have,  also,  in  the  case  of 
man,  to  defend  their  females,  as  well  as  their  young, 
from  enemies  of  all  kinds,  and  to  hunt  for  their  joint 
subaistfince.  But  to  avoid  enemies,  or  to  attack  them 
with  success,  to  capture  wild  aniuiais,  and  to  invent 
and  fashion  weapons,  requires  the  aid  of  the  higher 
mental  faculties,  namely,  observation,  reason,  inven- 
tion, or  imagination.  These  various  faculties  will  thus 
have  been  continually  put  to  the  test,  and  selected 
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during  manhood ;  they  will,  moreover,  have  been 
strengthened  by  use  during  this  same  period  of  life. 
Consequently,  in  accordance  with  the  principle  often 
alluded  to,  we  might  expect  that  they  would  at  least 
tend  to  be  transmitted  chiefly  to  the  male  offspring 
at  the  corresponding  period  of  manhood. 

Now,  when  two  men  are  put  into  competition,  or  a 
man  with  a  woman,  who  possess  every  mental  quality 
in  the  same  perfection,  with  the  exception  that  the 
one  has  higher  energy,  perseverance,  and  courage, 
this  one  will  generally  become  more  eminent,  what- 
ever the  object  may  be,  and  will  gain  the  victory .^^ 
He  may  be  said  to  possess  genius — for  genius  has  been 
declared  by  a  great  authority  to  be  patience;  and 
patience,  in  this  sense,  means  unflinching,  undaunted 
perseverance.  But  this  view  of  genius  is  perhaps 
deficient ;  for  without  the  higher  powers  of  the  imagi- 
nation and  reason,  no  eminent  success  in  many  subjects 
can  be  gained.  These  latter  as  well  as  the  former 
faculties  will  have  been  developed  in  man,  partly 
through  sexual  selection, — that  is,  through  the  contest  of 
rival  males,  and  partly  through  natural  selection, — that 
is,  from  success  in  the  general  struggle  for  life ;  and  as 
in  both  cases  the  struggle  will  have  been  during 
maturity,  the  characters  thus  gained  will  have  been 
transmitted  more  fully  to  the  male  than  to  the  female 
offspring.  It  accords  with  the  view  that  some  of  our 
mental  faculties  have  been  modified  or  strengthened 
through  sexual  selection,  that,  firstly,  they  undergo,  as 
is  generally  admitted,  a  considerable  change  at  puberty, 
and,  secondly,  that  eunuchs  remain  throughout  life  infe- 


"  J.  Stuart  Mill  remarks  (*  The  Subjection  of  Women/  1869,  p.  122), 
"  the  things  in  which  man  most  excels  woman  are  those  which  requii-e 
**most  plodding,  and  long  hammering  at  single  thoughts."  What  is 
this  but  energy  and  perseverance  ? 
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rior  in  these  same  qualitiea,  Thiis  man  has  ultimfitely 
become  snperior  to  woman.  It  is,  indeed,  fortunate  that 
the  law  of  the  eqnal  transmission  of  characters  to  both 
sexes  haa  commonly  prevailet!  throughout  the  whole 
class  of  mammals ;  othenviae  it  is  probable  that  man 
would  Iiave  become  as  enperior  in  mental  endowment 
to  woman,  as  the  peacock  ia  in  ornamental  plumage  to 
the  peahen. 

It  must  be  borne  in  mind  that  .the  tendency  in  cha- 
racters acquired  at  a  late  period  of  life  by  either  ses, 
to  be  transmitted  to  the  same  sex  at  the  same  age,  and 
of  characters  acquired  at  an  early  age  to  be  transmitted 
to  both  sexes,  are  rules  which,  though  general,  do  not 
always  hold  good.  If  tliey  always  held  good,  we  might 
conclnde  (but  I  am  here  wandering  beyond  my  proper 
bounds)  that  the  inherited  effects  of  the  early  education 
of  boys  and  girls  would  be  transmitted  equally  to  both 
sexes ;  so  that  the  present  inequality  between  the  sexes 
in  mental  power  could  not  be  effaced  by  a  similar 
course  of  early  training ;  nor  can  it  hare  been  caused 
by  their  dissimilar  early  training.  In  order  that  woman 
should  reach  the  same  standard  as  man,  she  ought, 
when  nearly  adult,  to  be  trained  to  energy  and  perse- 
verance, and  to  have  her  reason  and  imagination  exer- 
cised to  the  highest  point;  and  then  she  would  pro- 
bably transmit  these  qualities  chiefly  to  her  adult 
daughters.  The  whole  body  of  women,  however,  could 
not  be  thus  raised,  unless  during  many  generations 
the  women  who  excelled  in  the  above  robust  virtues 
were  married,  and  produced  offspring  in  larger  numbers 
than  other  women.  As  betbre  remarked  with  respect 
to  bodily  strength,  although  men  do  not  now  fight  for 
the  sake  of  obtaining  wives,  and  this  fonn  of  selection 
has  passed  away,  yet  they  generally  have  to  undergo, 
during  manhood,  a  severe  struggle  in  order  to  maintain 
themselves  and  their  families ;  and  this  will  tend  to  keep 
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up  or  even  increase  their  mental  powers,  and,  as  a  con- 
sequence, the  present  inequality  between  the  sexes.^* 

Voice  and  Musical  Powers, — In  some  species  of  Quad- 
rumana  there  is  a  great  difference  between  the  adult 
sexes,  in  the  power  of  the  voice  and  in  the  development 
of  the  vocal  organs ;  and  man  appears  to  have  inherited 
this  difference  from  his  early  progenitors.  His  vocal 
cords  are  about  one-third  longer  than  in  woman,  or 
than  in  boys ;  and  emasculation  produces  the  same  effect 
on  him  as  on  the  lower  animals,  for  it  "  arrests  that  pro- 
"  minent  growth  of  the  thyroid,  &c.,  which  accompanies 
"the  elongation  of  the  cords." ^^  With  respect  to  the 
cause  of  this  difference  between  the  sexes,  I  have  nothing 
to  add  to  the  remarks  made  in  the  last  chapter  on  the 
probable  effects  of  the  long-continued  use  of  the  vocal 
organs  by  the  male  under  the  excitement  of  love,  rage, 
and  jealousy.  According  to  Sir  Duncan  Gibb,^^  the 
voice  differs  in  the  different  races  of  mankind;  and 
with  the  natives  of  Tartary,  China,  &c.,  the  voice  of 
the  male  is  said  not  to  differ  so  much  from  that  of  the 
female,  as  in  most  other  races. 

The  capacity  and  love  for  singing  or  music,  though 
not  a  sexual  character  in  man,  must  not  here  be  passed 
over.  Although  the  sounds  emitted  by  animals  of  all 
kinds  serve  many  purposes,  a  strong  case  can  be  made 
out,  that  the  vocal  organs  were  primarily  used  and  per- 


^*  An  observation  by  Vogt  bears  on  this  subject :  he  says,  it  is  a 
"  remarkable  circumstance,  that  the  difference  between  the  sexes,  as 
*'  regards  the  cranial  cavity,  increases  with  the  development  of  the 
*'  race,  so  that  the  male  European  excels  much  more  the  female,  than 
"  the  negro  the  negress.  Welckcr  confirms  this  statement  of  Huschke 
"  from  his  measurements  of  negro  and  German  skulls."  But  Vogt 
admits  (*  Lectures  on  Man,'  Eng.  translat.  1864,  p.  81)  that  more  obser- 
vations are  requisite  on  this  point. 

2*  Owen,  *  Anatomy  of  Vertebrates,'  vol.  iii.  p.  603. 

'«  •Journal  of  the  Anthropolog.  Soc'  April,  1869,  p.  Ivii.  and  Ixvi. 


fected  in  relation  to  the  propagation  of  the  species. 
Insects  and  some  few  spiders  are  the  lowest  animals 
which  voluntarily  produre  any  sound ;  and  this  is  gene- 
rally effected  by  the  aid  of  beautifully  construeted 
Btridulating  orD;auB,  which  aie  often  confined  to  the 
males  alone.  The  sounds  thus  produced  consist,  I  believe 
in  all  cases,  of  the  same  note,  repeated  rhythmically ; '' 
and  this  is  sometimes  pleasing  even  to  the  ears  of  man. 
Their  chief,  and  in  some  cases  exclusive  use  appears  to 
be  either  to  call  or  to  charm  the  opposite  sex. 

The  sounds  produced  by  fisbes  are  said  in  some  cases 
to  be  made  only  by  the  males  during  the  breeding 
season.  All  the  air-breatbitig  Vertebrata  necessarily 
possess  an  apparatus  for  inhaling  and  expelling  air,  with 
a  pipe  capable  of  being  closed  at  one  end.  Hence  when 
the  primeval  members  of  this  class  were  strongly  ex- 
cited and  their  muscles  violently  contracted,  purpose- 
less sounds  woidd  almost  certainly  have  been  produced ; 
and  these,  if  they  proved  in  any  way  serviceable,  might 
readily  have  been  modified  or  intensified  by  the  pre- 
servation of  properly  adapted  variations.  The  Amphi- 
bians are  the  lowest  Vertebrates  which  breathe  air ;  and 
many  of  these  animals,  namely,  frogs  and  toada,  possess 
vocal  organs,  which  are  incessantly  used  during  the 
breeding-season,  and  which  are  often  more  highly 
develoi>eJ  in  the  male  than  in  the  female.  1'he  male 
alone  of  tbe  tortoise  utters  a  noise,  and  this  only  during 
the  season  of  love.  Male  alligators  roar  or  bellow 
during  the  same  season.  Every  one  knows  how  largely 
birds  use  their  vocal  organs  as  a  means  of  courtship ; 
and  some  species  likewise  perform  what  may  be  called 
instrumental  music. 

In  the  class  of  Mammals,   with  which  wo  are  here 
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more  particularly  concerned,  the  males  of  almost  all  the 
species  use  their  voices  during  the  breeding-season 
much  more  than  at  any  other  time ;  and  some  are  abso- 
lutely mute  excepting  at  this  season.  Both  sexes  of  other 
species,  or  the  females  alone,  use  their  voices  as  a  love- 
call.  Considering  these  facts,  and  that  the  vocal  organs 
of  some  quadrupeds  are  much  more  largely  developed 
in  the  male  than  in  the  female,  either  permanently  or 
temporarily  during  the  breeding  season ;  and  consider- 
ing that  in  most  of  the  lower  classes  the  sounds  produced 
by  the  males,  serve  not  only  to  call  but  to  excite  or  allure 
the  female,  it  is  a  surprising  fact  that  we  have  not  as  yet 
any  good  evidence  that  these  organs  are  used  by  male 
mammals  to  charm  the  females.  The  American  Mycetes 
oaraya  perhaps  forms  an  exception,  as  does  more  pro- 
bably one  of  those  apes  which  come  nearer  to  man, 
namely,  the  HylohcUes  agUis,  This  gibbon  has  an 
extremely  loud  but  musical  voice.  Mr.  Waterhouse 
states,^®  "  It  appeared  to  me  that  in  ascending  and 
'*  descending  the  scale,  the  intervals  were  always  exactly 
"  half-tones ;  and  I  am  sure  that  the  highest  note  was 
"  the  exact  octave  to  the  lowest.  The  quality  of  the 
"  notes  is  very  musical ;  and  I  do  not  doubt  that  a  good 
"  violinist  would  be  able  to  give  a  correct  idea  of  the 
"  gibbon's  composition,  excepting  as  regards  its  loud- 
**  ness."  Mr.  Waterhouse  then  gives  the  notes.  Pro- 
fessor Owen,  who  is  likewise  a  musician,  confirms  the 
foregoing  statement,  and  remarks  that  this  gibbon 
"alone  of  brute  mammals  may  be  said  to  sing."  It 
appears  to  be  much  excited  after  its  performance.  Un- 
fortunately its  habits  have  never  been  closely  observed 
in  a  state  of  nature;  but  from  the  analogy  of  almost 


'•  Qiyen  in  W.  C.  L.  Martin's  *  General  Introduct.  to  Nat.  Hiat.  of 
MamuL  Animals/  1841,  p.  432;  O^ed,  *  Ai\3a.tomy  of  Vertebrates,*  vol. 
ill.  p.  600. 
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all  other  animals,  it  is  highly  prohable  that  it  nttcrs  its 
mtisical  notea  especially  during  the  season  of  cotii-tship. 

The  pereeptiou,  if  not  the  enjoyment,  of  miisical 
fiirlences  and  of  rhythm  is  prohably  common  to  all  ttni- 
mala,  and  no  doubt  depends  on  the  common  physio- 
logical nature  of  their  nervous  systems.  Even  Crus- 
taceans, which  are  not  capjible  of  producing  any 
vohintary  sound,  possess  certain  auditory  hairs,  which 
have  been  seen  to  vibrate  when  the  proper  musical  notfs 
are  struck.**  It  is  well  known  that  some  dogs  howl 
when  hearing  particular  tones.  Seals  apparently  ap- 
preciate music,  and  their  fondness  for  it  "  was  well 
"  known  to  the  ancients,  and  is  often  taken  advantage 
of  by  the  hunters  at  the  present  day."^''  With  all 
those  animals,  namely  insects,  amphibians,  and  birds, 
the  males  of  which  during  the  season  of  courtship 
incessantly  produce  musical  notes  or  mere  rhythmical 
sonnds,  we  must  believe  that  the  females  are  able  to 
appreciate  them,  and  are  thos  excited  or  charmed; 
otherwise  the  incessant  efl'orts  of  the  males  and  the 
complex  structures  often  possessed  exclusively  by  them 
wonld  be  useless. 

With  man  song  is  generally  admitted  to  be  the  basis 
or  origin  of  instrumental  music.  As  neither  the  enjoy- 
ment nor  the  capacity  of  producing  mnsical  notes  are 
faculties  of  the  least  direct  use  to  man  in  reference 
to  his  ordinary  habits  of  life,  they  must  be  ranked 
amongst  the  most  myslerions  miii  which  he  is  endowed. 
They  are  present,  though  in  a  very  rude  and  as  it 
appears  almost  latent  condition,  in  men  of  all  races, 
even  the  moat  savage  ;  but  so  different  is  the  taste  of 
the  difierent  races,  that  our  muRic  gives  not  the  least 
pleasure  to  savages,  and  their  music  is  to  us  hideous 
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and  unmeaning.  Dr.  Seemann,  in  some  interesting 
remarks  on  this  subjeet,^^  "doubts  whether  even  amongst 
"  the  nations  of  Western  Europe,  intimately  connected 
"  as  they  are  by  close  and  frequent  intercourse,  the 
"  music  of  the  one  is  interpreted  in  the  same  sense 
"  by  the  others?  By  travelling  eastwards  we  find  that 
"  there  is  certainly  a  different  language  of  music. 
"  Songs  of  joy  and  dance-accompaniments  are  no  longer, 
**  as  with  us,  in  the  major  keys,  but  always  in  the  minor." 
Whether  or  not  the  half-human  progenitors  of  man  pos- 
sessed, like  the  before-mentioned  gibbon,  the  capacity 
of  producing,  and  no  doubt  of  appreciating,  musical 
notes,  we  have  every  reason  to  believe  that  man  pos- 
sessed these  faculties  at  a  very  remote  period,  for 
singing  and  music  are  extremely  ancient  arts.  Poetry, 
which  may  be  considered  as  the  offspring  of  song,  is 
likewise  so  ancient  that  many  persons  have  felt  aston- 
ishment that  it  should  have  arisen  during  the  earliest 
ages  of  which  we  have  any  record. 

The  musical  faculties,  which  are  not  wholly  deficient 
in  any  race,  are  capable  of  prompt  and  high  develop- 
ment, as  we  see  with  Hottentots  and  Negroes,  who  have 
readily  become  excellent  musicians,  although  they  do 
not  practise  in  their  native  countries  anything  that  we 
should  esteem  as  music.  But  there  is  nothing  ano- 
malous in  this  circumstance  :  some  species  of  birds 
which  never  naturally  sing,  can  without  much  difficulty 
be  taught  to  perform ;  thus  the  house-sparrow  has  learnt 
the  song  of  a  linnet.  As  these  two  species  are  closely 
allied,  and  belong  to  the  order  of  Insessores,  which 
includes  nearly  all  the  singing-birds  in  the  world,  it  is 
quite  possible  or  probable  that  a  progenitor  of  the  spar- 


*^  *  Journal  of  Anthropolog.  Soc'  Oct.  1870,  p.  civ.     See  also  the 
several    later  chapters  in  Sir  John  Lubbock's  *  Preliistoric  Times,* 
second  edition,  1869,  which  contain  an  admirable  account  of  the  habits 
of  aavagea. 


row  may  have  been  a  songster.  It  is  a  much  more 
remarkable  fact  that  parrots,  which  belong  to  a  group 
ilistinct  from  the  Inseaaores,  and  have  differently-con- 
structed Tocal  organs,  can  be  tnught  not  only  to  speak, 
but  to  pipe  or  whistle  tunes  invented  by  man,  so  that 
they  must  have  some  musical  capacity.  Nevertheless 
it  would  be  extremely  rash  to  assume  that  jmrrota  are 
descended  from  some  ancient  progenitor  which  was  a 
songster.  Many  analogous  cases  could  be  advanced 
of  organs  and  instincts  originally  adapted  for  one  pur- 
pose, having  been  utilised  for  some  quite  distinct 
purpose.^^  Hence  the  capacity  for  high  musical  de- 
velopment, which  the  savage  racea  of  man  possess,  may 
be  due  either  to  our  semi-human  progenitors  having 
practised  some  rude  form  of  music,  or  simply  to  their 
having  acquired  for  some  distinct  purposes  the  proper 
vocal  organs.  But  in  this  latter  case  we  must  assume 
that  they  already  possessed,  as  in  the  above  instance  of 
the  parrots,  and  as  seems  to  occur  witli  many  animals, 
some  sense  of  melody. 

Mnaie  affects  every  emotion,  but  does  not  by  itself  ex- 
cite in  us  the  more  terrible  emotions  of  horror,  rage,  &c. 
It  awakens  the  gentler  feelings  of  tenderness  and  love, 
which  readily  pass  into  devotion.  It  likewise  atire  up  in 
us  the  sensation  of  triumph  and  the  glorious  ardour  for 
oar.  These  powerful  and  mingled  feelings  may  well  give 
rise  to  the  sense  of  8ul)Iimity.     We  can  concentrate,  as 

"  Since  tUie  chapter  !ias  been  prtutcd  I  have  ecen  a  valuable  ui'ticle 
by  Mf .  Chimnoey  Wright  ('  North  Amer.  Beyiew,'  Of*.  1870,  page  293), 
wlio,  in  discnasmg  tlie  above  aabject,  remerkB,  "  There  are  many  con- 
"  aequencea  of  the  ultimate  laws  or  UDifonuitlca  of  nature  through 
"  wl^ch  the  acquisition  of  one  useful  power  will  bring  with,  it  many 
"  resnlttDg  adyantagcs  as  well  aa  limiting  disodvantogi'S,  actual  or 
"  poBsibk',  which  the  principle  of  utility  may  not  have  comprehended 
"  in  ltd  aetiou."  Thia  principle  Lbb  ati  im]>ortBnt  bearing,  ua  I  have 
attempted  to  ehew  in  the  utconJ  cliapU'C  of  this  work,  oil  the  ocqui- 
sititiu  by  man  of  some  of  his  mental  charoctetintics. 
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Dr.  Seemann  observes,  greater  intensity  of  feelinpf  in  a 
single  musical  note  than  in  pages  of  writinjr.  Nearly  the 
same  emotions,  but  much  weaker  and  less  complex,  are 
probably  felt  by  birds  when  the  male  pours  forth  his  full 
volume  of  song,  in  rivalry  with  other  males,  for  the  sake 
of  captivating  the  female.  Love  is  still  the  commonest 
theme  of  our  own  songs.  As  Herbert  Spencer  remarks, 
music  "arouses  dormant  sentiments  of  which  we  had  not 
**  conceived  tlie  possibility,  and  do  not  know  the  meaning; 
*•'  or,  as  Kichter  says,  tells  us  of  things  we  have  not  seen 
"  and  shall  not  see."  ^^  Conversely,  when  vivid  emotions 
are  felt  and  expressed  by  the  orator  or  even  in  common 
speech,  musical  cadences  and  rhythm  are  instinctively 
used.  Monkeys  also  express  strong  feelings  in  different 
tones — anger  and  impatience  by  low, — ^fear  and  pain  by 
high  notes.^*  The  sensations  and  ideas  excited  in  us 
by  music,  or  by  the  cadences  of  impassioned  oratory, 
appear  from  their  vagueness,  yet  depth,  like  mental  re- 
versions to  the  emotions  and  thoughts  of  a  long-past  age. 
All  these  facts  with  respect  to  music  become  to  a 
certain  extent  intelligible  if  we  may  assume  that 
musical   tones   and   rhythm  were   used   by   the   half- 


''  Seo  the  very  interesting  discussion  on  the  Origin  and  Function  of 
Music,  by  Mr.  Herbert  Spencer,  in  his  collected  *  Essays,'  185S,  p. 
359.  Mr.  Spencer  comes  to  an  exactly  opposite  conclusion  to  that  at 
which  I  have  arrived.  He  concludes  that  the  cadences  used  in  emo- 
tional speech  afford  the  foundation  from  which  music  has  been 
developed ;  whilst  I  conclude  that  musical  notes  and  rhythm  were  first 
acquired  by  the  male  or  female  progenitors  of  mankind  for  the  sake  of 
charming  the  opposite  sex.  Thus  musical  tones  became  firmly  associated 
with  some  of  tlie  strongest  passions  an  animal  is  capable  of  feeling, 
and  are  consequently  used  instinctively,  or  through  association,  when 
strong  emotions  are  expressed  in  speech.  Mr.  Spencer  does  not  offer 
any  satisfactory  explanation,  nor  can  I,  why  high  or  deep  notes  should 
be  expressive,  both  with  man  and  the  lower  animals,  of  certain  emotions. 
Mr.  Spencer  gives  also  an  interesting  discussion  on  the  relations 
between  poetry,  recitative,  and  song. 

^*  Rengger,  *  S'augethiere  von  Paraguay/  s.  49. 
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human  progenitors  of  man,  during  the  season  of  (!ourt- 
ahip,  when  animals  of  all  kinds  are  excited  by  the 
strongest  passions.  In  this  case,  from  the  deeply-laid 
principle  of  inherited  associations,  musica!  tones  would 
be  likely  to  excite  in  us,  in  a  vague  and  indefinite  man- 
ner, the  strong  emotions  of  a  long-past  age.  Bearing  in 
mind  that  the  males  of  soma  quadrumanous  animals 
have  their  voci\l  organs  much  more  developed  than  in 
tlie  females,  and  that  one  anthropomorplioua  species 
[lours  forth  a  whole  octave  of  musical  notes  and  may  be 
said  to  sing,  the  suspicion  does  not  appear  improbable 
that  the  progenitors  of  man,  either  the  males  or  females, 
or  both  sexes,  before  tliey  had  acquired  the  power 
of  expressing  their  mutual  love  in  articulate  language, 
endeavoured  to  charm  each  other  with  musical  not£s 
and  rhythm.  So  little  is  known  about  the  use  of  the 
voice  by  the  Qiiadrumaua  during  the  season  of  love,  that 
we  have  hardly  any  means  of  judging  whether  the  habit 
of  singing  was  first  acquired  by  the  malo  or  female 
progenitors  of  mankind.  "V\''omen  ore  generally  thougiit 
to  possess  sweeter  voices  than  men,  and  as  far  as  this 
serves  as  any  guide  we  may  infer  that  they  first  acquired 
musical  powers  in  order  to  attract  the  other  sex,^^  But 
if  so,  this  must  have  occurred  long  ago,  before  the  pro- 
genitors of  man  had  become  su.f[iciently  human  to  treat 
and  value  their  women  merely  as  useful  slaves.  The 
impassioned  orator,  bard,  or  musician,  when  with  his 
varied  tones  and  cadences  he  excites  the  strongest 
emotions  in  his  hearers,  little  suspects  that  he  uses  the 
same  means  by  which,  at  an  extremely  remote  perial, 
his  half-human  ancestors  aroused  each  other's  ardent 
passions,  during  their  mutual  courtsliip  and  rivalry. 
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On  the  influence  of  heauiy  in  determining  the  mar- 
riages  of  mankind. — In  civilised  life  man  is  largely,  but 
by  no  means  exclusively,  influenced  in  the  choice  of 
his  wife  by  external  appearance ;  but  we  are  chiefly 
concerned  with  primeval  times,  and  our  only  means  of 
forming  a  judgment  on  this  subject  is  to  study  the  habits 
of  existing  semi-civilised  and  savage  nations.  If  it  can 
be  shewn  that  the  men  of  difierent  races  prefer  women 
having  certain  characteristics,  or  conversely  that  the 
women  prefer  certain  men,  we  have  then  to  enquire 
whether  such  choice,  continued  during  many  generations, 
would  produce  any  sensible  efiect  on  the  race,  either 
on  one  sex  or  both  sexes ;  this  latter  circumstance 
depending  on  the  form  of  inheritance  which  prevails. 

It  will  be  well  first  to  shew  in  some  detail  that  savages 
pay  the  greatest  attention  to  their  personal  appearance.®^ 
That  they  have  a  passion  for  ornament  is  notorious; 
and  an  English  philosopher  goes  so  far  as  to  maintain 
that  clothes  were  first  made  for  ornament  and  not  for 
warmth.  As  Professor  VVaitz  remarks,  "however  poor 
"  and  miserable  man  is,  he  finds  a  pleasure  in  adorning 
"  himself."  The  extravagance  of  the  naked  Indians  of 
South  America  in  decorating  themselves  is  shewn  "  by 
"  a  man  of  large  stature  gaining  with  difiiculty  enougli 
*'  by  the  labour  of  a  fortnight  to  procure  in  exchange 


'•  A  ftdl  and  excellent  account  of  the  manner  in  which  savages  in 
aU  parts  of  the  world  ornament  themselves  is  given  by  the  Italian 
traveller,  Prof.  Mantegazza,  *  Rio  de  la  Plata,  Viaggi  e  Studi/  1867, 
p.  525-545;  aU  the  following  statements,  when  other  references  are 
not  given,  are  taken  from  this  work.  See,  also,  Waitz, '  Introduct.  to 
Anthropolog.*  Eng.  transl.  vol.  i.  1863,  p.  275,  et  passim,  Lawrence 
also  gives  very  full  details  in  his  'Lectures  on  Physiology,*  1822. 
Since  this  chapter  was  written  Sir  J.  Lubbock  has  published  his 
*  Origin  of  Civilisation,'  1870,  in  which  there  is  an  interesting  chapter 
on  the  present  subject,  and  from  which  (p.  42,  48)  I  have  taken  some 
facta  about  savages  dyeing  their  teeth  and  hair,  and  piercing  their  teeth. 


"the  chica  neceaaary  to  paint  himaelf  recl."^^  The 
anoient  barbarians  of  Europe  during  the  Eeindeer  period 
brought  to  their  caves  any  brilliant  or  singular  objects 
whicli  they  happened  to  finiJ.  Savagea  at  the  present 
day  everywhere  deck  themselvea  with  plumes,  neck- 
laces, armlets,  earriuga,  &c.  They  paint  themselves  in 
the  most  diversified  manner,  "If  painted  nations,"  as 
Humboldt  observes,  "bad  been  examined  with  the  same 
"attention  as  clothed  nations,  it  would  have  been  per- 
"  ceiyed  that  the  most  fertile  imagination  and  the  moat 
"  mutable  caprice  have  created  the  fashions  of  painting, 
"  as  well  as  those  of  garments." 

In  one  part  of  Africa  the  eyelids  are  coloured  black ; 
in  another  the  nails  are  coloured  yellow  or  purple.  In 
many  places  the  hair  is  dyed  of  various  tints.  In  dif- 
ferent countries  the  teeth  are  stained  black,  red,  blue, 
&c.,  and  in  the  Slalay  Archipelago  it  ia  thought  shame- 
ful to  have  white  teeth  like  those  of  a  dog.  Not  one 
great  country  can  he  named,  from  the  Polar  regions  in 
the  north  to  New  Zealand  in  the  south,  in  which  the 
aborigines  do  not  tattoo  themselves.  This  practice  was 
followed  by  the  Jews  of  old  and  by  the  ancient  Britonsi. 
InAfrica  some  of  the  natives  tattoo  themselves,  but  it 
is  much  more  common  to  raise  protuberances  by  rubbing 
salt  into  incisions  made  in  various  parts  of  the  body ; 
and  these  are  considered  by  the  inhabitants  of  Kordofan 
and  Darfar  "  to  be  great  personal  attractions."  In  the 
Arab  countries  no  beauty  can  be  perfect  until  the  cheeks 
"or  temples  have  been  gashed." ^^  In  Sputh  America, 
as  Humboldt  remarks,  "  a  mother  would  be  accused  of 


"  Humboldt,  'Personal  Narmtive,'  Eng,  tmnalat.  vol.  iv,  p.  515; 
on  lbs  iniagimition  shewn  in  painting  the  body,  p.  522 ;  on  modifying 
tlje  form  of  the  calf  of  the  leg-,  p.  iH6. 

'"  ■  T}ie  Nile  TribatariM,'  1867 :  '  The  Albert  Wjtaaa,'  1866,  yoL  i, 
p.  218. 
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"  culpable  indifference  towards  her  cliildren,  if  she  did 
not  employ  artificial  means  to  shape  the  calf  of  the  leg 
after  the  fashion  of  the  country."  In  the  Old  and  New 
World  the  shape  of  the  skull  was  formerly  modified 
during  infancy  in  the  most  extraordinary  manner,  as  is 
still  the  case  in  many  places,  and  such  deformities  are 
considered  ornamental.  For  instance,  the  savages  of 
Colombia  ^  deem  a  much  flattened  head  "  an  essential 
"  point  of  beauty." 

The  hair  is  treated  with  especial  care  in  various 
countries ;  it  is  allowed  to  grow  to  full  length,  so  as  to 
reach  to  the  ground,  or  is  combed  into  "a  compact 
"frizzled  mop,  which  is  the  Papuan's  pride  and  glory."*" 
In  Northern  Africa  "  a  man  requires  a  period  of  from 
"  eight  to  ten  years  to  perfect  his  coiffure."  With  other 
nations  the  head  is  shaved,  and  in  parts  of  South  Ame- 
rica and  Africa  even  the  eyebrows  are  eradicated.  The 
natives  of  the  Upper  Nile  knock  out  the  four  front 
teeth,  saying  that  they  do  not  wish  to  resemble  brutes. 
Further  south,  the  Batokas  knock  out  the  two  upper 
incisors,  which,  as  Livingstone*^  remarks,  gives  the  face 
a  hideous  appearance,  owing  to  the  growth  of  the  lower 
jaw ;  but  these  people  think  the  presence  of  the  incisors 
most  unsightly,  and  on  beholding  some  Europeans,  cried 
out,  "  Look  at  the  great  teeth ! "  The  great  chief  Sebi- 
tuani  tried  in  vain  to  alter  this  fashion.  In  various  parts 
of  Africa  and  in  the  Malay  Archipelago  the  natives  file 
the  incisor  teeth  into  points  like  those  of  a  saw,  or  pierce 
them  with  holes,  into  which  they  insert  studs. 


*•  Quoted  by  Pricliard,  *  Phys.  Hist,  of  Mankind/  4tli  edit.  vol.  i. 
1851,  p.  321. 

*•  On  the  Papuans,  Wallace,  *  The  Malay  Archipelago,*  vol.  ii.  p. 
445.  On  the  coiflEure  of  the  Africans,  Sir  S,  Baker,  'The  Albert 
N*yai>za,*  vol.  i.  p.  210. 

"  *  Travels,  p.  533. 
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As  tbe  face  with  us  ia  chiefly  admired  for  its  beauty, 
so  witli  aiivages  it  ia  the  chief  seat  of  mutilation.  Id 
all  quarters  of  the  world  the  septum,  anil  more  rarely 
the  wingB  of  the  nose  are  pierced,  ivith  rings,  sticks, 
feathers,  and  other  omameuts  inserted  into  the  holes. 
The  ears  are  everywhere  pierced  aud  similarly  orna- 
mented, and  with  the  Botueudos  and  Lengiias  of  South 
America  the  hole  ia  gradually  so  much  enlarged  that 
the  lower  edge  touches  the  shoulder.  In  North  and 
South  America  and  in  Africa  either  the  upper  or  lower 
lip  is  pierced;  and  with  the  Botocudos  the  hele  in  the 
lower  lip  is  so  large  that  a  disc  of  wood  four  inches  in 
diameter  is  placed  in  it.  Mantegiizza  gives  a  curious 
account  of  the  shame  felt  by  a  South  American  native, 
and  of  the  ridicule  which  he  excited,  when  he  sold  his 
temieta, — the  lai^e  coloured  piece  of  wood  which  is 
passed  through  the  hole.  In  central  Africa  the  womeu 
perforate  tbe  lower  lip  and  wear  a  crystal,  which,  from 
the  movement  of  tlio  tongue,  has  "  a  wriggling  motion 
"indescribably  ludicrous  dufing  conversation."  The 
wife  of  the  chief  of  Latooka  told  Sir  S.  Baker  *'^  that  his 
"wife  would  be  much  improved  if  slie  would  extract 
'■  her  four  front  teeth  from  th«  lower  jaw,  and  wear  the 
'■  long  pointed  polished  crystal  in  her  under  lip,"  Fur- 
ther south  with  the  Makalolo,  the  upper  lip  is  perforated, 
and  a  large  metal  and  bamboo  ring,  called  a  feleU,  is 
worn  in  the  hole.  "This  caused  the  lip  in  one  case  to 
"  project  two  inches  beyond  the  tip  of  the  ndse ;  and 
"  when  the  lady  smiled  the  contraction  of  the  muscles 
"  elevated  it  over  the  eyes.  '  Why  do  the  women  wear 
'"these  things?'  the  venerable  chief,  Chinsurdi,  was 
"  asked.  Evidently  surprised  at  such  a  stupid  question, 
"  he  replied, '  For  beauty !     They  are  the  only  beautiful 


'  The  Albert  N'janza,'  1866,  vol,  i,  p.  217. 
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"  *  things  women  have ;  men  have  beards,  women  have 
"  *  none.  What  kind  of  a  person  would  she  be  without 
"  *  the  peloid  ?  She  would  not  be  a  woman  at  all  with  a 
"  *  mouth  like  a  man,  but  no  beard.'  "^ 

Hardly  any  part  of  the  body,  which  can  be  unna- 
turally modified,  has  escaped.  The  amount  of  suffering 
thus  caused  must  have  been  wonclerfully  great,  for 
many  of  the  operations  require  several  years  for  their 
completion,  so  that  the  idea  of  their  necessity  must  be 
imperative.  The  motives  are  various ;  the  men  paint 
their  bodies  to  make  themselves  appear  terrible  in  bat- 
tle; certain  mutilations  are  connected  with  religious 
rites;  or  they  mark  the  age  of  puberty,  or  the  rank 
of  the  man,  or  they  serve  to  distinguish  the  tribes. 
As  with  savages  the  same  fashions  prevail  for  long 
periods,**  mutilations,  from  whatever  cause  first  made, 
soon  come  to  be  valued  as  distinctive  marks.  But 
self-adornment,  vanity,  and  the  admiration  of  others, 
seem  to  be  the  commonest  motives.  In  regard,  to 
tattooing,  I  was  told  by  the  missionaries  in  New  Zealand, 
that  when  they  tried  to  persuade  some  girls  to  give  up 
the  practice,  they  answered,  **  We  must  just  have  a  few 
"  lines  on  our  lips ;  else  when  we  grow  old  we  shall  be 
"  so  very  ugly/'  With  the  men  of  New  Zealand,  a  most 
capable  judge  *^  says,  "  to  have  fine  tattooed  faces  was 
**  the  great  ambition  of  the  young,  both  to  render  them- 
"  selves  attractive  to  the  ladies,  and  conspicuous  in  war." 
A  star  tattooed  on  the  forehead  and  a  spot  on  the  chin 


**  Livingstone,  *  British  Association,*  1860 ;  report  given  in  the 
•  Athenaeum/  July  7, 1860,  p.  29. 

**  Sir  S.  Baker  (ibid.  vol.  i.  p.  210)  speaking  of  the  natives  of  Central 
Africa  says,  "  every  tribe  has  a  distinct  and  unchanging  fashion  for 
"  dressing  the  hair."  See  Agassiz  (*  Journey  in  Brazil,*  1868,  p.  318) 
on  the  invariability  of  the  tattooing  of  the  Amazonian  Indians. 

"  Rev.  R.  Taylor,  *New  Zealand  and  its  Inhabitants,'  1855,  p.  152. 


are  thought  by  the  women  in  one  part  of  Africa  to  be 
irresistible  attractions/*  Tu  most,  but  not  all  pavts  of 
the  world,  the  men  are  more  highly  ornamentfld  than 
the  women,  and  often  in  a  different  manner ;  sometimes, 
though  rarely,  the  women  are  hardly  at  all  ornamented. 
As  the  women  are  made  by  savages  to  perform  the 
greatest  share  of  the  work,  and  as  they  are  not  allowed 
to  eat  the  best  kinds  of  food,  so  it  accords  with  the  cha- 
racteristic seifishneBs  of  man  that  they  should  not  be 
allowed  to  obtain,  or  to  use,  the  finest  ornaments. 
Lastly  it  is  a  remarkable  fact,  as  proved  by  the  fore- 
going quotations,  that  the  same  fashions  in  modifying 
the  shape  of  the  head,  in  orni\menting  the  hair,  in 
painting,  tattooing,  perfomting  the  nose,  lipa,  or  ears, 
in  removing  or  filing  the  teeth,  &c.,  now  prevail  and 
have  long  prevailed  in  the  most  distant  quarters  of 
the  world.  It  is  extremely  improbable  that  th&?e  prac- 
tices whicii  are  followed  by  yo  many  distinct  nations  are 
due  to  tradition  from  any  common  source.  Tliey  rather 
indicate  the  close  similarity  of  the  mind  of  man,  to  what- 
ever race  he  may  belong,  in  the  same  manner  &s  the 
almost  universal  habits  of  dancing,  masquerading,  and 
making  rude  pictures. 

Having  made  these  preliminary  remarks  on  the 
admiration  i'elt  by  savages  for  various  ornaments,  and 
for  deformities  most  unsightly  in  our  eyes,  let  us  see 
how  far  the  men  are  attracted  by  the  appearance 
of  their  women,  and  what  are  their  ideas  of  beauty. 
As  I  have  heard  it  maintained  that  savages  are  quite 
indiffereut  about  the  beauty  of  their  women,  valuing 
them  solely  as  slaves,  it  may  be  well  to  observe  that 
this  conclusion  does  not  at  all  agree  with  the  care  which 
the  women  take  in  ornamenting  themselves,  or  with 

"  Mantogazza,  'Viaggi  e  Studi,'  p,  542. 
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their  vanity.  Burchell  *^  gives  an  amusing  account  of 
a  Bush-woman,  who  used  so  much  grease,  red  ochre, 
and  shining  powder,  **  as  would  liave  ruined  any  but  a 
very  rich  husband."  She  displayed  also  "  much  vanity 
and  too  evident  a  consciousness  of  her  superiority." 
Mr.  Winwood  Keade  informs  me  that  the  negroes  of 
the  West  Coast  often  discuss  the  beauty  of  their  women. 
Some  competent  observers  have  attributed  the  fearfully 
common  practice  of  infanticide  partly  to  the  desire  felt 
by  the  women  to  retain  their  good  looks.*^  In  several 
regions  the  women  wear  charms  and  love-philters  to 
gain  the  affections  of  the  men ;  and  Mr.  Brown  enume- 
rates four  plants  used  for  this  purpose  by  the  women  of 
North-Western  America.*^ 

Hearne,^°  who  lived  many  years  with  the  American 
Indians,  and  who  was  an  excellent  observer,  says,  in 
speaking  of  the  women,  "  Ask  a  Northern  Indian  what 
**  is  beauty,  and  he  will  answer,  a  broad  flat  face,  small 
*'  eyes,  high  cheek-bones,  three  or  four  broad  black  lines 
"  across  eai-Ii  cheek,  a  low  forehead,  a  large  broad  chin, 
"  a  clumsy  hook  nose,  a  tawny  hide,  and  breasts  hanging 
"  down  to  the  belt."  Pallas,  who  visited  the  northern 
parts  of  the  Chinese  empire,  says  "those  women  are 
*'  preferred  who  have  the  Maudschii  form  ;  that  is  to  say, 
"  a  broad  face,  high  cheek-bones,  very  broad  noses,  and 
*'  enormous  ears  ;"  ^^  and  Vogt  remarks  that  the  obliquity 
of  the  eye,  which  is  proper  to  the  Chinese  and  Japanese, 


*^  *  Travels  in  S.  Africa,'  1824,  vol.  i.  p.  414. 

**  See,  for  references,  *Gerland  iiber  das  Aussterben  der  Naturvolker,* 
1868,  8.  51,  53,  55 ;  also  Azara,  *  Voyages,'  &o.  torn.  ii.  p.  116. 

*•  On  the  vegetable  productions  used  by  the  North-Western  Ameri- 
can Indians,  *  Pharmaceutical  Journal,'  vol.  x. 

*•  *  A  Journey  from  Prince  of  Wales  Fort,*  8vo.  edit.  1796,  p.  89. 

**  Quoted  by  Prichard,  *  Phys.  Hist,  of  Mankind,'  3rd  edit.  vol.  iv. 
1844,  p.  519 ;  Vogt,  *  Lectures  on  Man,'  Eng.  translat.  p.  129.  On  the 
opinion  of  the  Chinese  on  the  Cingalese,  E,  Tennent,  *  Ceylon,'  vol.  ii. 
1859,  p.  107. 


is  exaggerated  in  their  pictures  for  the  purpose,  as  it 
"  it  seems,  of  exhibiting  its  beauty,  as  contrasted  with 
"the  eye  of  the  red-haired  barbariaos,"  It  ia  well 
known,  as  Hue  repeatedly  remarks,  that  the  Chinese  of 
the  interior  think  Europeans  hideous  with  their  white 
skins  and  prominent  noses.  The  nose  is  far  from  being 
too  prominent,  according  to  our  ideas,  in  the  natives  of 
Ceylon ;  yet  "  the  Ohinene  in  the  seventh  century,  ac- 
"  customed  to  the  flat  features  of  the  Mogul  races,  were 
"  surprised  at  the  prominent  noses  of  the  Cingalese ;  and 
'■  Thsang  described  them  as  having  '  the  beak  of  a  bird, 
"  with  the  body  of  a  man.' " 

Fiidayson,  after  minutely  describing  the  people  of 
Cochin  China,  says  that  their  rounded  heads  and  faces 
are  their  chief  characteristics;  and.  he  adds,  "the 
"  roundness  of  the  whole  countenance  is  more  striking 
"  in  the  women,  who  are  reckoned  beautiful  in  propor- 
"  tion  as  they  display  this  form  of  face."  The  Hiamese 
have  small  noses  with  divergent  nostrils,  a  wide  mouth, 
rather  thicli  lips,  a  remarkably  large  face,  with  very 
high  and  broad  cheek-bones.  It  is,  therefore,  not  won- 
derful that  "  beauty,  according  to  our  notion  is  a  stranger 
'■  to  them.  Yet  they  consider  their  own  females  to  be 
"  much  more  beautiful  than  those  of  Europe."  '^ 

It  is  well  known  that  with  many  Hottentot  women 
the  posterior  part  of  the  body  projects  in  a  wonderful 
manner ;  they  are  steatopygous ;  and  Sir  Andrew  Smith 
ia  certain  that  this  peculiarity  is  greatly  admired  by  the 
men."     He  once  saw  a  woman  who  was  considered  a 


"  Priplinrri,  BS  fBken  from  Crftwfutd  and  Finlaysoa, '  Phjs.  Hist,  of 
MankiDEl,'  yiil.  IT.  p.  534,  535. 

"  Idem  iltoElrlBaimuB  viator  dixit  mUii  pnecinctorium  vel  taboiam 
fiBDiiiiie.  quod  nobifl  teterrimum  est,  guondum  permagoo  testimari  41b 
homiaibns  in  bno  gente.  Nunc  ree  mututa  est,  et  cenaent  talem  con- 
fonuationcni  uiiniine  optandam  edse. 
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beauty,  and  she  was  so  immensely  developed  behind,  that 
when  seated  on  level  ground  she  could  not  rise,  and  had 
to  push  herself  along  until  she  came  to  a  slope.  Some  of 
the  women  in  various  negro  tribes  are  similarly  charac- 
terised ;  and,  according  to  Burton,  the  Somal  men  "  are 
"  said  to  choose  their  wives  by  ranging  them  in  a  line, 
"  and  by  picking  her  out  who  projects  farthest  a  tergo, 
"Nothing  can  be  more  hateful  to  a  negro  than  the 
"  opposite  form."  ^* 

With  respect  to  colour,  the  negroes  rallied  Mungo 
Park  on  the  whiteness  of  his  skin  and  the  prominence 
of  his  nose,  both  of  which  they  considered  as  "  unsightly 
'*  and  unnatural  conformations."  He  in  return  praised 
the  glossy  jet  of  their  skins  and  the  lovely  depression  of 
their  noses ;  this  they  said  was  **  honey-mouth,"  never- 
theless they  gave  him  food.  The  African  Moors,  also, 
"  knitted  their  brows  and  seemed  to  shudder  "  at  the 
whiteness  of  his  skin.  On  the  eastern  coast,  the  negro 
boys  when  they  saw  Burton^  cried  out  ''Look  at  the 
"  white  man;  does  he  not  look  like  a  white  ape?"  On 
the  western  coast,  as  Mr.  Winwood  Eeade  informs  me, 
the  negroes  adjnire  a  very  black  skin  more  than  one  of 
a  lighter  tint.  But  their  horror  of  whiteness  may  be 
partly  attributed,  according  to  this  same  traveller,  to 
the  belief  held  by  most  negroes  that  demons  and  spirits 
are  white. 

The  Banyai  of  the  more  southern  part  of  the  continent 
are  negroes,  but  "  a  great  many  of  them  are  of  a  light 
*'  coflfee-and-milk  colour,  and,  indeed,  this  colour  is  con- 
"  sidered  handsome  throughout  the  whole  country ;  "  so 
that  here  we  have  a  different  standard  of  taste.  With  the 


**  *The  Anthropological  Review/  November,  1864,  p.  237.  For 
additional  references,  see  Waitz,  *Introduet.  to  Anthropology,'  Eng. 
translat.  1863,  vol.  i.  p.  105. 


Kafirs,  wlio  differ  much  from  negroes,  "tlie  skin,  except 
"  among  the  tribes  near  Dehigoa  Bay,  is  not  usnatly 
"  black,  the  prevailing  colour  being  a  mixture  of  black 
"  and  red,  the  most  oommon  shade  being  chocolate. 
"Dark  complexions,  as  being  most  common  are  natn- 
"  rally  heki  in  the  highest  esteem.  To  be  told  that  he 
"  is  lighl^coloured,  or  like  u  white  man,  would  be  deemed 
"  a  very  poor  compliment  by  a  Kafir.  I  have  heard  of 
"one  unfortunate  luan  who  was  so  very  fair  that  do 
"  girl  would  marry  him."  One  of  the  titles  of  the 
Zulu  king  is  "You  who  are  black.""  Mr.  Galton,  in 
speaking  to  me  about  the  natives  of  S.  Africa,  remarked 
that  their  ideas  of  beauty  seem  very  different  from 
ours ;  for  in  one  tribe  two  slim,  alight,  and  pretty  girls 
were  not  admired  by  the  natives. 

Turning  to  other  quarters  of  the  world;  in  Java,  a 
yellow,  not  a  white  girl,  is  considered,  according  to 
Madame  Pfeiffer,  a  beauty.  A  man  of  Cochin-China 
"  spoko  with  contempt  of  the  wife  of  tlie  Enghsh 
"  AmbaesaJor,  that  she  had  white  teeth  like  a  dog, 
"  and  a  rosy  colour  like  that  of  potato-flowers."  We 
have  seen  that  the  Chinese  dislike  our  wliite  skin,  and 
that  tlie  N.  Americana  admire  "a  tawny  hide,"  In 
8.  America,  the  Yura-caras,  who  iubabit  the  wooded, 
damp  slopes  of  tiie  eastern  Cordillera,  are  remarkably 
pale-coloured,  as  their  name  in  their  own  language 
expresses  ;  nevertheless  they  consider  European  women 
as  very  iiilerior  to  their  own.'" 


L 


"  ■  MuDgo  Park'fl  Ttavtla  in  Africa.'  4fo.  1S16,  p,  53, 131.  Burtou'a 
etatement  ia  quoted  by  Sehaaffllauseu,  '  Atolii»  fUi  Authrnpolog.'  1866, 
8. 163.  Oil  tlie  Banyni.  Livingttone, '  Travels,'  p,  HI.  On  the  Kiifira, 
the  Bev.  J.  Shooter,  '  The  KaEra  of  Sntal  und  the  Zulu  Country,'  1857 
p.l. 

"  For  the  Jftvaneee  and  Oophin-CbiiieBe,'  see  Wailz,  'lutroJurt.  to 
Anthropolugy,"  Eng.  trftnslat.  yal.  i,  p.  aO.'i,     On  tha  Yura-caraa,  A. 
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In  several  of  the  tribes  of  North  America  the  liair 
on  the  head  grows  to  a  wonderful  length ;  and  Catlin 
gives  a  curious  proof  how  much  this  is  esteemed,  for 
the  chief  of  the  Crows  was  elected  to  this  office  from 
having  the  longest  hair  of  any  man  in  the  tribe,  namely 
ten  feet  and  seven  inches.  The  Aymaras  and  Quichuas 
of  S.  America,  likewise  have  very  long  hair ;  and  this, 
as  Mr.  D.  Forbes  informs  me,  is  so  much  valued  for 
the  sake  of  beauty,  that  cutting  it  off  was  the  severest 
punishment  which  he  could  inflict  on  them.  In  both 
halves  of  the  continent  the  natives  sometimes  increase 
the  apparent  length  of  their  hair  by  weaving  into 
it  fibrous  substances.  Although  tlie  hair  on  the  head 
is  thus  cherished,  that  on  the  face  is  considered  by 
the  North  American  Indians  "as  very  vulgar,"  and 
every  hair  is  carefully  eradicated.  This  practice  pre- 
vails throughout  the  American  continent  from  Van- 
couver's Island  in  the  north  to  Tierra  del  Fuego  in  the 
south.  When  York  Minster,  a  Fuegian  on  board  the 
**  Beagle  "  was  taken  back  to  his  country,  the  natives  told 
him  he  ought  to  pull  out  the  few  short  hairs  on  his  face. 
They  also  threatened  a  young  missionary,  who  was  left 
for  a  time  with  them,  to  strip  him  naked,  and  pluck 
the  hairs  from  his  face  and  body,  yet  he  was  far  from 
a  hairy  man.  This  fashion  is  carried  to  such  an  ex- 
treme that  the  Indians  of  Paraguay  eradicate  their  eye- 
brows and  eyelashes,  saying  that  they  do  not  wish  to 
be  like  horses.*^^ 

It  is  remarkable  that  throughout  the  world  the  races 


d'Orligny,  as  quoted  in  Prichard,  *  Phys.  Hist,  of  Mankind/  vol.  v.  3rd 
edit.  p.  476. 

"  'North  American  Indians/  by  G.  Catlin,  3rd  edit.  1842,  vol.  i.  p. 
49 ;  vol.  ii.  p.  227.  On  the  natives  of  Vancouver  Island,  see  Sproat, 
*  Scenes  and  Studies  of  Savage  Life/  18G8,  p.  25.  On  the  Indians  of 
Paraguay,  Azara,  *  Voyages,'  torn.  ii.  p.  105. 


which  are  almost  completely  destitute  of  a  beard  dislike 
hairs  on  the  face  and  body,  and  take  pains  to  eradicate 
them.  The  Kalmiicka  are  beardless,  and  they  are  well 
known,  like  the  Americans,  to  pluck  out  all  stra<rfrling 
hairs;  and  so  it  is  with  the  Polynesians,  some  of  the 
Malays,  and  the  Siamese.  Mr.  Veitch  states  that  the 
Japanese  ladies  "all  objected  to  our  whiskers,  conaider- 
"  ing  them  very  ugly,  and  told  lis  to  cut  them  off,  and 
"  be  like  Japanese  men."  The  New  Zealandera  are 
beardless;  they  carefully  pluck  out  the  hairs  on  the 
face,  and  have  a  saying  that  "  There  is  no  woman  for  a 
"hairy  man."^^ 

On  the  other  hand,  bearded  races  admire  and  greatly 
value  their  beards ;  among  the  Anglo-Saxons  every  part 
of  the  body,  according  to  their  laws,  had  a  recognised 
value ;  "  the  loss  of  the  beai-d  being  estimated  at  twenty 
"shilling's,  while  the  breaking  of  a  thigh  was  fixed  at 
"  only  twelve."'*  In  the  East  men  swear  solemnly  by 
their  beards.  We  have  seen  that  Chinsurdi,  the  chief 
of  the  Makalolo  in  Africa,  evidently  thought  that 
beards  were  a  gi'eat  ornament.  With  the  Tijiana  in 
the  Pacific  the  beard  is  "  profuse  and  bushy,  and  is  his 
"greatest  prido;"  whilst  the  inhjibitunls  of  the  adja- 
cent archipelagoes  of  Tonga  and  Samoa  are  "beardless, 
"  and  abhor  a  rough  chin."  Ib  one  island  alone  of  the 
Ellice  group  "  the  men  are  heavily  bearded,  and  not  a 
"little  proud  thereof."*" 


"  On  tlie  SittmBBe,  Prichard,  ibid.  yol.  iv.  p.  538.  On  tlie  Japanese, 
Veitch  ID  'Gardeners' Chrauicle,'  ieS0,p.llOl.  On  tli@  New  ZeaJsnders 
MentegazzB,  'Vinggi  fl  Studi,'  1867,  p.  526.  For  the  other  nntiooB 
mentioned,  eee  refetencea  In  LBwreiice, 'Lecturoa  on  Physiology,' £c, 
J822,  p.  272. 

"  Lubbock,  '  Origin  of  Civilisation,'  1870.  p.  321. 

"  Dr.  Barnard  Itevia  quotes  Mr.  Pritchord  and  otliers  for  theee  ^ts 
In  legaid  to  the  PolynetiojiB,  in  *  Anthropologtcal  Beriew,'  April,  1870, 
p.  185,  191. 
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We  thus  see  how  widely  the  different  races  of  man 
differ  in  their  taste  for  the  beautiful.  In  every  nation 
sufficiently  advanced  to  have  made  effigies  of  their  gods 
or  of  their  deified  rulers,  the  sculptors  no  doubt  have 
endeavoured  to  express  their  highest  ideal  of  beauty 
and  grandeur.^^  Under  this  point  of  view  it  is  well  to 
compare  in  our  mind  the  Jupiter  or  Apollo  of  the  Greeks 
with  tlie  Egyptian  or  Assyrian  statues ;  and  these  with 
the  hideous  bas-reliefs  on  the  ruined  buildings  of  Cen- 
tral America. 

I  have  met  with  very  few  statements  opposed  to  the 
above  conclusion.  Mr.  Winwood  Reade,  however,  who 
has  had  ample  opportunities  for  observation,  not  only 
with  the  negroes  of  the  West  Coast  of  Africa,  but  with 
those  of  the  interior  who  have  never  associated  with 
Europeans,  is  convinced  that  their  ideas  of  beauty  are 
on  the  whole  the  same  as  ours.  He  has  repeatedly  found 
that  he  agreed  with  negroes  in  their  estimation  of 
the  beauty  of  the  native  girls ;  and  that  their  appreci- 
ation of  the  beauty  of  European  women  corresponded 
with  ours.  They  admire  long  hair,  and  use  artificial 
means  to  make  it  appear  abundant ;  they  admire 
also  a  beard,  though  themselves  very  scantily  pro- 
vided. Mr.  Keade  feels  doubtful  what  kind  of  nose  is 
most  appreciated:  a  girl  has  been  heard  to  say,  **I 
"  do  not  want  to  marry  him,  he  has  got  no  nose ; "  and 
this  shews  that  a  very  flat  nose  is  not  an  object  of  admi- 
ration. We  should,  however,  bear  in  mind  that  the 
depressed  and  very  broad  noses  and  projecting  jaws  of 
the  negroes  of  the  West  Coast  are  exceptional  types 
with  the  inhabitants  of  Africa.  Notwithstanding  the 
foregoing  statements,  Mr.  Eeade  does  not  think  it  pro- 


"^  Ch.  Comte  has  remarks  to  this  effect  in  his  *  Traite  de  Legisla- 
tion/ 3rd  edit.  1837,  p.  136. 
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bable  that  negroes  would  evev  profer  the  "  niost  beau- 
"  tit'ul  European  woman,  on  the  mere  grounds  of  piiysioal 
-admiratiun,  to  a  good-looking  negres:*."  °^ 

The  truth  of  the  principle,  long  ago  insisted  on  by 
Humboldt,*^  that  man  admires  and  often  tries  to  exag- 
gerate whatever  characters  nature  may  have  given  him, 
is  shewn  in  many  ways.  The  practice  of  beardless  races 
extirpating  every  trace  of  a  beard,  and  generally  all  the 
hairs  on  the  body,  offers  one  illustration.  The  skull  has 
been  greatly  modified  during  ancient  and  modem  times 
by  many  nations ;  and  there  can  be  little  doubt  that  this 
Las  been  practised,  espeeially  in  N.  and  S.  America,  in 
order  to  exaggerate  some  natural  and  admired  pecu- 
liarity. Many  Americau  Indians  ai-e  known  to  admire  a 
head  flattened  to  such  au  extreme  degree  as  to  appear 
to  us  like  that  of  an  idiot.  The  natives  on  the  north- 
western coast  compress  the  head  into  a  pointed  cone; 
and  it  is  their  constant  pracstice  to  gather  the  hair 
into  a  knot  on  the  top  of  the  head,  for  the  sake,  as 
Dr.  Wilson  remarks,  "  of  increasing  the  apparent  elera- 
"tion  of  the  favourite  conoid  form."  The  inhabitants 
of  Arakhan  "  admire  a  broad,  smooth  forehead,  and  in 
"  order  to  produce  it,  they  faaten  a  plate  of  lead  on  the 
"  heads  of  the  new-bom  children."     On  the  other  hand. 


"  The  Fuegiftns,  as  I  hare  been  iaibrmed  by  a  miasionnry  who  Jong 
reeided  with  tliera,  coneider  European  women  as  extremely  beautifu] ; 
but  from  wbnt  we  bave  f«on  of  the  judgment  of  tbe  other  aborigicea  of 
Aiaenco,  I  oaimot  but  thitik  that  this  must  be  a  mistake,  unless  indeed 
the  atlitemcDt  refers  to  the  tew  Fuegiiuia  who  have  lived  for  some  time 
with  Euro]K>atis,  and  who  must  consider  us  as  Eupetiar  beiugs.  1  should 
add  tbnt  a  moat  cxpenenc^ed  observer,  Capt.  Burton,  believes  that  a 
woman  whom  we  oonsidot  beautiful  is  admired  throughout  the  world, 
'  Anthropological  Review,'  March,  1864,  p,  245. 

"  '  Peraonai  Nnrrative,'  Eag.  tmnnlftt.  vol.  iv.  p.  518,  iinJ  elsewhire. 
MaPtegRKZO,  in  his  '  Viaggi  e  Studi,'  1S6T,  strongly  insists  on  this 
same  principle. 
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"a  broad,  well-rounded  occiput  is  considered  a  great 
"  beauty  "  by  the  natives  of  the  Fiji  islands.^ 

As  with  the  skull,  so  with  the  nose ;  the  ancient  Huns 
during  the  age  of  Attila  were  accustomed  to  flatten 
the  noses  of  their  infants  with  bandages,  "  for  the  sake 
"  of  exaggerating  a  natural  conformation."  With  the 
Tahitians,  to  be  called  long-no^  is  considered  as  an 
insult,  and  they  compress  the  noses  and  foreheads  of 
their  children  for  the  sake  of  beauty.  So  it  is  with  the 
Malays  of  Sumatra,  the  Hottentots,  certain  Negroes, 
and  the  natives  of  Brazil.^^  The  Chinese  have  by 
nature  unusually  small  feet ;  ®^  and  it  is  well  known 
that  the  women  of  the  upper  classes  distort  their  feet 
to  make  them  still  smaller.  Lastlv,  Humboldt  thinks 
that  the  American  Indians  prefer  colouring  their  bodies 
with  red  paint  in  order  to  exaggerate  their  natural  tint ; 
and  until  recently  European  women  added  to  their  natu- 
rally bright  colours  by  rouge  and  white  cosmetics  ;  but 
I  doubt  whether  many  barbarous  nations  have  had  any 
such  intention  in  painting  themselves. 

In  the  fashions  of  our  own  dress  we  see  exactly  the 
same  principle  and  the  same  desire  to  carry  every  point 
to  an  extreme ;  we  exhibit,  also,  the  same  spirit  of 
emulation.  But  the  fashions  of  savages  are  far  more 
permanent  than  ours;  and  whenever  their  bodies  are 


®*  On  the  skulls  of  the  American  tribes,  see  Nott  and  Gliddon, 
*  Types  of  Mankind/  1854,  p.  440 ;  Prichard,  *  Pliys.  Hist,  of  Mankind,' 
vol,  i.  3rd  edit.  p.  321 ;  on  the  natives  of  Arakhan,  ibid.  vol.  iv.  p.  537. 
Wilson,  *  Physical  Ethnology,'  Smithsonian  Institution,  1863,  p.  288; 
on  the  Fijians,  p.  290.  Sir  J.  Lubbock  (*  Prehistoric  Times/  2ad  edit. 
1869,  p.  506)  gives  an  excellent  resume  on  this  subject. 

"  On  the  Huns,  Godron,  *  De  TEsp^e/  torn.  ii.  1859,  p.  300.  On 
the  Tahitians,  Waitz,  '  Anthropolog.'  Eng.  translat.  vol.  i.  p.  305. 
Marsden,  quoted  by  Prichard,  *Phys.  Hist,  of  Mankind,'  3rd  edit, 
vol.  V.  p.  67.    Lawrence,  *  Lectures  on  Physiology/  p.  337. 

**  This  fact  was  ascertained  in  the  *  Beise  der  ^ovara :  Anthropolog. 
Theil,'  Dr.  Weisbach,  1867,  s.  265. 


artificially  modified  this  is  necessarily  the  case.  The 
Arab  women  of  the  Upper  Nile  oci^upy  nbout  three  days 
in  dressing  their  hah' ;  they  never  imitate  other  tribes, 
"  but  simply  vie  with  each  other  iu  the  snperlativeness 
"  of  their  o*vn  style."  Dr.  Wilson,  in  apealcing  of  the 
compressed  skulls  of  various  American  races,  adds,  "  such 
"  usages  are  among  the  least  eradicahle,  and  long  sur- 
"  vive  the  shock  of  revolntions  that  change  dynasties 
"and  efface  more  important  national  peculiarities."" 
The  same  principle  comes  largely  into  play  in  the  art  of 
selection ;  and  we  can  thus  understand,  as  I  have  else- 
where explained,"*  the  wonderful  development  of  all  the 
races  of  animals  and  plants  which  are  kept  merely  for 
ornament.  Fanciers  always  wish  each  character  to  be 
somewhat  increased ;  they  do  not  admire  a  medium 
standard ;  they  certainly  do  not  desire  any  great  and 
abrupt  change  in  the  character  of  their  breeds;  they 
admire  solely  what  they  are  accustomed  to  behold,  bat 
they  ardently  desire  to  see  each  characteristic  feature 
a  little  moi'e  developed. 

No  doubt  the  perceptive  powers  of  man  and  the 
lower  animals  are  so  constituted  that  brilliant  colours 
and  certain  forme,  as  well  as  harmonious  and  rhythmical 
sounds,  give  pleasure  and  are  called  beautiful ;  but  why 
this  should  be  so,  we  know  no  more  than  why  certain 
bodily  sensations  are  agreeable  and  others  disagreeable. 
It  is  certainly  not  tnie  that  there  is  in  the  mind  of 
man  any  universal  standard  of  beauty  with  respect  to 
the  human  body.  It  is,  however,  possible  that  certain 
tastes  may  in  the  course  of  time  become  inheritedj 
though  I  know  of  no  evidence  in  favour  of  this  belief; 

*'  '  SmithBoiiian  Institution,  18G3,  p.  2S9.  On  the  fualiions  of  Amb 
womon.  Sir  S.  Baker,  'Thi-  Nile  Tribatariefl,'  J8ti7,  p.  lai. 

■'  '  The  Variation  of  AuimalB  ami  Plants  under  Domaatiotttion,'  vol.  I 
p.2H:,vol.  ii.p.240. 
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and  if  so,  each  race  would  possess  its  own  innate  ideal 
standard  of  beauty.  It  has  been  argued®*  that  ugli- 
ness consists  in  an  approach  to  the  structure  of  the 
lower  animals,  and  this  no  doubt  is  true  with  the  more 
civilised  nations,  in  which  intellect  is  highly  appre- 
ciated; but  a  nose  twice  as  prominent,  or  eyes  twice 
as  large  as  usual,  would  not  be  an  approach  in  struc- 
ture to  any  of  the  lower  animals,  and  yet  would  be 
utterly  hideous.  The  men  of  each  race  prefer  what 
they  are  accustomed  to  behold;  they  cannot  endure 
any  great  change ;  but  they  like  variety,  and  admire 
each  characteristic  point  carried  to  a  moderate  ex- 
treme.^® Men  accustomed  to  a  nearly  oval  face,  to 
straight  and  regular  features,  and  to  bright  colours, 
admire,  as  we  Europeans  know,  these  points  when 
strongly  developed.  On  the  other  hand,  men  accus- 
tomed to  a  broad  face,  with  high  cheek-bones,  a  de- 
pressed nose,  and  a  black  skin,  admire  these  points 
strongly  developed.  No  doubt  characters  of  all  kinds 
may  easily  be  too  much  developed  for  beauty.  Hence  a 
perfect  beauty,  which  implies  many  characters  modified 
in  a  particular  manner,  will  in  every  race  be  a  prodigy. 
As  the  great  anatomist  Bichat  long  ago  said,  if  every 
one  were  cast  in  the  same  mould,  there  would  be  no  such 
thing  as  beauty.  If  all  our  women  were  to  become  as 
beautiful  as  the  Venus  de  Medici,  we  should  for  a  time 
be  charmed ;  but  we  should  soon  wish  for  variety  ;  and 
as  soon  as  we  had  obtained  variety,  we  should  wish  to 
see  certain  characters  in  our  women  a  little  exaggerated 
beyond  the  then  existing  common  standard. 


*®  Schaaif hausen,  *  Archiv  fiir  Anthropologie/  1866,  s.  1G4. 

^^  Mr.  Bain  has  coUected  (*  Mental  and  Moral  Science,'  18G8,  p.  304- 
314)  about  a  dozen  more  or  less  different  theories  of  the  idea  of  beauty ; 
but  none  are  quite  the  same  with  that  here  given. 
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CHAPTER    XX. 

Sbcobdaby  Sbxpal  Chabactbim  or  Man — coiitimed. 

On  the  effects  of  tlie  coDtinued  selection  of  womea  according  to  a. 
different  standard  of  beauty  in  eaoi.  race  —  On  the  causes  which 
interfere  witb.  itecnal  selection  in  civilised  and  savage  nations 
—  Conditions  favourable  to  sexual  seleotion  during  primeval 
times  —  On  the  maauei  of  axstiuu  of  sexual  selection  with 
mankind  —  On  the  women  in  savage  tribes  baviaij  some  power 
to  clioose  their  hnabaoda  —  Absence  of  hair  on  the  body,  and 
dovelopmcnt  of  the  beard  —  Colour  of  the  akin  —  Sumtnary. 

We  liave  seen  in  the  last  chapter  that  with  all  barbarous 
races  ornamenta,  dresa,  and .  external  appearance  are 
highly  valued ;  and  that  the  men  jmlge  of  the  beauty 
of  their  women  by  widely  different  standards.  We 
mnst  next  inquire  whether  this  preference  and  the 
consequent  selection  during  many  generations  of  those 
women,  which  appear  to  the  men  of  each  race  the 
most  attractive,  lias  altered  the  character  either  of  the 
females  alone  or  of  both  sexes.  With  mammals  the 
general  rule  appeal's  to  be  that  characters  of  all  kinds 
are  inherited  equally  by  the  males  and  females  ;  we 
might  thorefore  exjiect  that  with  mankind  any  cha- 
racters gained  through  sexual  selection  by  the  females 
would  commonly  be  transferred  to  the  offspring  of  both 
sexes.  If  any  change  has  thus  been  effected  it  is  almost 
certain  tliat  the  different  races  will  have  been  differ- 
ently modified,  as  each  has  its  own  standard  of  beauty. 
With  mankiud,  especially  with  savages,  many  causes 
interfere  with  the  action  of  sexual  selection  as  far  as  the 
bodily  frame  is  concerned.     Civilised  men  are  largely 
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attracted  by  the  mental  charms  of  women,  by  their 
wealth,  and  especially  by  their  social  position  ;  for  men 
rarely  marry  into  a  much  lower  rank  of  life.  The  men 
who  succeed  in  obtaining  the  more  beautiful  women, 
will  not  have  a  better  chance  of  leaving  a  long  line 
of  descendants  than  other  men  with  plainer  wives,  with 
the  exception  of  the  few  who  bequeath  their  fortunes 
according  to  primogeniture.  With  respect  to  the  op- 
posite form  of  selection,  namely  of  the  more  attractive 
men  by  the  women,  although  in  civilised  nations  women 
have  free  or  almost  free  choice,  which  is  not  the  case 
with  barbarous  races,  yet  their  choice  is  largely  in- 
fluenced by  the  social  position  and  wealth  of  the  men ; 
and  the  success  of  the  latter  in  life  largely  depends  on 
their  intellectual  powers  and  energy,  or  on  the  fruits  of 
these  same  powers  in  their  forefathers. 

There  is,  however,  reason  to  believe  that  sexual 
selection  has  effected  something  in  certain  civilised  and 
semi-civilised  nations.  Many  persons  are  convinced,  as 
it  appears  to  me  with  justice,  that  the  members  of  our 
aristocracy,  including  under  this  term  all  wealthy  fami- 
lies in  which  primogeniture  has  long  prevailed,  from 
having  chosen  during  many  generations  from  all  classes 
the  more  beautiful  women  as  their  wives,  have  become 
handsomer,  according  to  the  European  standard  of 
beauty,  than  the  middle  classes ;  yet  the  middle  classes 
are  placed  under  equally  favourable  conditions  of  life 
for  the  perfect  development  of  the  body.  Cook  re- 
marks that  the  superiority  in  personal  appearance 
"  which  is  observable  in  the  erees  or  nobles  in  all  the 
"  other  islands  (of  the  Pacific)  is  found  in  the  Sandwich 
"  islands ;"  but  this  may  be  chiefly  due  to  their  better 
food  and  manner  of  life. 

The  old  traveller  Chardin,  in  describing  the  Persians, 
says  their  "  blood  is  now  highly  refined  by  frequent 
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"  inteiTQixturea  with  the  Georgians  and  Ciroasamns, 
"two  nations  wiiich  surpass  all  the  world  in  personal 
"  beuutv.  There  is  hardly  a  man  of  rank  in  Persia 
"  who  is  not  bom  of  a  Georgian  or  Circassian  mother." 
He  adila  that  tliey  inherit  their  beauty,  "not  fi'om  their 
"  ancestors,  for  without  the  above  mistare,  the  men  of 
"  rank  in  Persia,  who  are  deseendants  of  the  Tartars, 
"would  be  extremely  ugly."'  Here  is  a  more  curious 
ease :  the  priestesses  who  attended  the  temple  of  Venus 
Eryeina  at  San-Giuliaao  in  Sicily,  were  selected  for  their 
beauty  out  of  the  whole  of  Greece;  they  were  not 
vestal  virgins,  and  Quatrefages,^  who  makes  this  state- 
ment, says  that  the  women  of  San-Giuliano  are  famous 
at  the  present  day  as  the  most  beautiful  in  the  island, 
and  are  sought  by  artists  as  models,  }dut  it  is  obvious 
that  the  evidence  in  the  above  cases  is  doubtful. 

The  following  ease,  though  relating  to  savages,  is  weil 
worth  giving  from  ita  curiosity.  Mr,  Winwood  Eeade 
informs  me  that  the  Jollofa,  a  tribe  of  negroes  on  the 
west  coast  of  Africa,  "are  remarkable  for  their  uni- 
"formly  flue  appearance."  A  friend  of  hia  aslved  one  of 
these  men,  "  How  is  it  that  every  one  whom  I  meet  is 
"  so  fine-lookiug,  not  only  your  men,  but  your  women  ? 
The  Jollof  answered,  "  It  is  very  easily  explained :  it 
"has  always  been  our  custom  to  pick  out  our  worse- 
"  looking  slaves  and  to  sell  them."  It  need  hardly 
be  added  that  with  all  savages  female  slaves  serve  as 
concubines.  That  this  negro  should  have  attributed, 
whether  rightly  or  wrongly,  the  fine  appearance  of  Iiis 
tribe,  to  the   long-continued  elimination   of  the  ugly 


'  These  qiiotalionB  are  taken  from  Lawionee  {•  I^ectnrea  on  Phyai- 
(ili^y,*  &C.  182'2,  p,  393),  nho  attributee  the  beauty  of  the  upptr  c1iu>ai?s 
in  England  to  the  men  having  long  selected  the  more  bcauUfnl  women. 

'  "  Anthropulogie,"  'Ectdo  des  Coura  BoientifiiiaBfl,'  Ort.  1868.  p. 
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women,  is  not  so  surprising  as  it  may  at  first  appear ; 
for  I  have  elsewhere  shewn  ^  that  negroes  fully  appre- 
ciate the  importance  of  selection  in  the  breeding  of 
their  domestic  animals,  and  I  could  give  from  Mr.  Heade 
additional  evidence  on  this  head. 

On  tJie  Causes  which  ^prevent  or  check  the  Action  of 
Sexual  Selection  with  Savages. — The  chief  causes  are, 
firstly,  so-called  communal  marriages  or  promiscuous 
intercourse  ;  secondly,  infanticide,  especially  of  female 
infants ;  thirdly,  early  betrothals ;  and  lastly,  the  low 
estimation  in  which  women  are  held,  as  mere  slaves. 
These  four  points  must  be  considered  in  some  detail. 

It  is  obvious  that  as  long  as  the  pairing  of  man,  or 
of  any  other  animal,  is  left  to  chance,  with  no  choice 
exerted  by  either  sex,  there  can  be  no  sexual  selection ; 
and  no  effect  will  be  produced  on  the  offspring  by 
certain  individuals  having  had  an  advantage  over  others 
in  their  courtship.  Now  it  is  asserted  that  there  exist 
at  the  present  day  tribes  which  practise  what  Sir  J. 
Lubbock  by  courtesy  calls  communal  marriages ;  that 
is,  all  the  men  and  women  in  the  tribe  are  husbands  and 
wives  to  each  other.  The  licentiousness  of  many  savages 
is  no  doubt  astonishingly  great,  but  it  seems  to  me 
that  more  evidence  is  requisite  before  we  fully  admit 
that  their  existing  intercourse  is  absolutely  promiscuous. 
Nevertheless  all  those  who  have  most  closely  studied 
the  subject,*  and  whose  judgment  is  worth  much  more 


*  *  The  Variation  of  Animals  and  Plants  under  Domestication,*  vol. 
i.  p.  207. 

*  Sir  J.  Lubbock,  *  The  Origin  of  Civilisation/  1870,  chap.  iii.  especi- 
ally p.  60-67.  Mr.  M'Lennan,  in  his  extremely  valuable  work  on 
*  Primitive  Marriage,'  1865,  p.  163,  speaks  of  the  union  of  the  sexes 
"  in  the  earliest  times  as  loose,  transitory,  and  in  some  degree  promis- 
"  cuous."  Mr.  M*Lennan  and  Sir  J.  Lubbock  have  collected  much 
evidence  on  the  extreme  licentiousness  of  savages  at  the  present  time. 
Mr.  L.  H.  Morgan,  in  his  interesting  memoir  on  the  classificatory  system 
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than  mine,  believe  that  communal  marriage  was  the 
original  and  universal  form  thronghout  the  world,  in- 
cluding the  intermarriage  of  brothers  aud  Bisters.  The 
indirect  evidence  in  favour  of  this  belief  is  extremely 
strong,  and  rests  chiefly  on  the  terms  of  relationship  " 
which  are  employed  between  the  members  of  the  same 
tribe,  implying  a  connection  with  tlie  tribe  alone,  and 
not  with  either  parent.  But  the  subject  is  too  large 
and  complex  for  even  an  abstract  to  be  here  given,  and 
I  will  confine  myself  to  a  few  remarks.  It  is  evident  in 
the  case  of  communal  marriages,  or  where  the  raarriage- 
tie  is  very  loose,  that  the  relationship  of  the  child  to  its 
father  cannot  be  known.  But  it  seems  almost  incredible 
that  the  relationship  of  the  cliild  to  its  mother  should 
ever  have  been  completely  ignored,  especially  aa  the 
women  in  most  savage  tribes  nurse  their  infants  for  a 
long  time.  Accordingly  in  many  cases  the  lines  of 
descent  are  traced  through  the  mother  alone,  to  the 
exclusion  of  the  father.  But  in  many  other  cases  the 
terms  employed  express  a  connection  with  the  tribe 
alone,  to  the  exclusion  even  of  the  mother.  It  seems 
possible  that  the  connection  between  the  related  mem- 
bers of  the  same  barbarous  tribe,  exposed  to  all  sorts  of 
danger,  miglit  be  so  much  more  important,  owing  to  the 
need  of  mutual  protection  and  aid,  than  that  between 
the  mother  and  her  eliild,  as  to  lead  to  the  sole  use  of 
terms  expressive  of  the  former  relationships ;  but  llr. 
Morgan  is  convinced  that  this  view  of  the  case  is  by  no 
means  sufScient. 

The  terms  of  relationship  nssd  in  different  parts  of 

of  teUtionsHp  (' Proe.  American  Aond.  of  SoienceB,'  vol.  vii.  Feb,  1868, 
p.  475)  conduiles  tbat  polygamy  nod  oil  formx  of  marriage  during 
piimovBl  times  were  essentiaUy  unknoTni.  It  appears,  also,  from  Sir  J. 
LabbDok'a  work,  that  Buehofea  likewise  believee  that  oominunai  inler- 
couise  originally  prevailed. 
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the  world  may  be  divided,  according  to  the  autlior  just 
quoted,  into  two  great  classes,  the  classifieatory  and 
descriptive, — the  latter  being  employed  by  us.  It  is 
the  classifieatory  system  which  so  strongly  leads  to  the 
belief  that  communal  and  other  extremely  loose  forms 
of  marriage  were  originally  universal.  But  as  far  as 
I  can  see,  there  is  no  necessity  on  this  ground  for  be- 
lieving in  absolutely  promiscuous  intercourse.  Men  and 
women,  like  many  of  the  lower  animals,  might  formerly 
have  entered  into  strict  though  temporary  unions  for 
each  birth,  and  in  this  case  nearly  as  much  confusion 
would  have  arisen  in  the  terms  of  relationship  as  in 
the  case  of  promiscuous  intercourse.  As  far  as  sexual 
selection  is  concerned,  all  that  is  required  is  that  choice 
should  be  exerted  before  the  parents  unite,  and  it- 
signifies  little  whether  the  unions  last  for  life  or  only 
for  a  season. 

Besides  the  evidence  derived  from  the  terms  of  re- 
lationship, other  lines  of  reasoning  indicate  the  former 
wide  prevalence  of  communal  marriage.  Sir  J.  Lub- 
bock ingeniously  accounts  ^  for  the  strange  and  widely- 
extended  habit  of  exogamy, — that  is,  the  men  of  one 
tribe  always  taking  wives  from  a  distinct  tribe, — by 
communism  having  been  the  original  form  of  mar- 
riage ;  so  that  a  man  never  obtained  a  wife  for  himself 
unless  he  captured  her  from  a  neighbouring  and  hostile 
tribe,  and  then  she  would  naturally  have  become  his 
sole  and  valuable  property.  Thus  the  practice  of  cap- 
turing wives  might  have  arisen ;  and  from  tlie  honour 
so  gained  might  ultimately  have  become  the  universal 
habit.  We  can  also,  according  to  Sir  J.  Lubbock,^ 
thus  understand  "  the  necessity  of  expiation  for  mar- 


*  Address  to  British  Association  *Oii  the  Social  and  Religious  Con- 
dition of  the  Lower  Races  of  Man/  1870,  p.  20. 


"  riage  as  an  infringement  of  tribal  ritee,  since,  accord- 
"  ing  to  old  ideas,  a  man  had  no  right  to  appropriate 
"  to  himself  that  which  belonged  to  the  whole  tribe." 
Sir  J.  Lubbock  further  givoa  a  most  curious  body  of 
facts  shewing  that  in  old  times  high  honour  was  be- 
stowed on  women  who  were  utterly  licentious;  and  this, 
as  he  explains,  is  intelligible,  if  we  admit  that  pro- 
miscuous intercourse  was  the  aboriginal  and  therefore 
long  revered  custom  of  the  tribe." 

Although  the  manner  of  development  of  the  mar- 
riage-tie is  an  obscure  subject,  as  we  may  inler  from 
the  divergent  opinions  on  several  pointa  between  the 
three  authors  who  have  studied  it  most  closely,  namely, 
Mr,  Morgan,  Mr.  M'Lennan,  Eind  Sir  J,  Lubbock,  yet 
from  the  foregoing  and  several  other  lines  of  evidence  it 
seems  certain  that  the  habit  of  maniage  has  been  gradu- 
ally developed,  and  that  almost  promiscuous  intercourse 
was  once  extremely  common  throughout  the  world. 
^Nevertheless  from  the  analogy  of  the  lower  animals, 
more  particularly  of  those  which  come  nearest  to  man 
in  the  series,  I  cannot  believe  that  this  habit  prevailed 
at  an  extremely  remote  period,  when  man  had  hardly 
attained  to  his  present  I'ank  in  the  zoological  scale. 
Man,  as  I  have  attempted  to  shew,  is  certainly  descended 
from  some  ape-like  creature.  "With  tbe  existing  Quad- 
rumana,  as  far  as  their  habits  are  known,  the  males  of 
some  species  are  monogamous,  but  live  during  only  a 
part  of  the  year  with  the  females,  as  seems  to  be  the 
case  with  the  Orang.  Several  kinds,  as  some  of  the 
Indian  and  Ameriuan  monkeys,  are  strictly  monogam- 
ous, and  associate  all  the  year  round  with  their  wives. 
Others  are   polygamous,   as   tho   Gorilla  and   several 

'  '  Origin  of  CiviliBBtioD,'  1870,  p.  86.  In  the  severftl  worlra  above 
quoted  Ibcrc  will  be  found  PopiuUB  cvidenoe  on  relntiunflhip  tlirougli 
tiiid  femulc6  alone,  or  nitli  the  tribe  aloue. 
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American  species,  and  each  family  lives  separate. 
Even  when  this  occurs,  the  families  inhabiting  the 
same  district  are  probably  to  a  certain  extent  social: 
the  Chimpanzee,  for  instance,  is  occasionally  met  with 
in  large  bands.  Again,  other  species  are  polygamous, 
but  several  males,  each  with  their  own  females,  live 
associated  in  a  body,  as  with  several  species  of  Baboons.' 
We  may  indeed  conclude  from  what  we  know  of  the 
jealousy  of  all  male  quadrupeds,  armed,  as  many  of  them 
are,  with  special  weapons  for  battling  with  their  rivals, 
that  promiscuous  intercourse  in  a  state  of  nature  is 
extremely  improbable.  The  pairing  may  not  last  for 
life,  but  only  for  each  birth ;  yet  if  the  males  which  are 
the  strongest  and  best  able  to  defend  or  otherwise  assist 
their  females  and  young  offspring,  were  to  select  the 
more  attractive  females,  this  would  suflSce  for  the  work 
of  sexual  selection. 

Therefore,  if  we  look  far  enough  back  in  the  stream 
of  time,  it  is  extremely  improbable  that  primeval  men 
and  women  lived  promiscuously  together.  Judging  from 
the  social  habits  of  man  as  he  now  exists,  and  from 
most  savages  being  polygamists,  the  most  probable 
view  is  that  primeval  man  aboriginally  lived  in  small 
communities,  each  with  as  many  wives  as  he  could 
support  and  obtain,  whom  he  would  have  jealously 
guarded  against  all  other  men.  Or  he  may  have  lived 
with  several  wives  by  himself,  like  the  Gorilla ;  for 
all  the  natives  '*  agree  that  but  one  adult  male  is 
"  seen  in  a  band ;  when  the  young  male  grows  up,  a 
"  contest  takes  place  for  mastery,  and  the  strongest,  by 


'  Brehm  (*  Illust.  Thierleben/  B.  i.  p.  77)  says  Cynocephalus  hama- 
dryae  lives  in  great  troops  containing  twice  as  many  adult  females  as 
adult  males.  See  Rengger  on  American  polygamous  species,  and  Owen 
(*Anat.  of  Vertebrates,*  vol.  iii.  p.  746)  on  American  monogamous 
species.    Other  references  might  be  added. 
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"  killing  and  driving  out  the  otliers,  establisliea  himself 
"  as  the  head  of  the  community."  *  The  younger  males, 
being  thus  expelled  aud  wandering  about,  would,  when 
at  last  successful  in  finding  a  partner,  prevent  too  close 
interbreeding  within  the  limits  of  the  same  family. 

Although  savages  are  now  extremely  licentious,  and 
although  communal  marriages  may  formerly  have 
laj^ely  jirevailed,  yet  many  tribes  practise  some  form 
of  marriage,  but  of  a  far  more  lax  nature  than  with 
civilised  nations.  Polygamy,  as  just  stated,  is  almost 
universally  followed  by  the  leading  men  in  every  tribe. 
Kevertbeless  there  are  tribes,  standing  almost  at  the 
bottom  of  the  scale,  which  are  strictly  monogamous. 
This  is  the  case  with  tlie  Veddahs  of  Ceylon:  they 
have  a  Baying,  according  to  Sir  J.  Lubbock,'  "  that 
"  death  alone  can  separate  husband  and  wife."  An 
intelligent  Kandyon  chief,  of  course  a  polygamiat, 
"  was  perfectly  scandalized  at  the  utter  barbarism  of 
"  living  with  only  one  wife,  and  never  parting  until 
"  separated  by  death."  It  was,  he  said,  "just  bke  the 
"  Wanderoo  monkeys."  Wliether  savages  who  now 
enter  into  some  form  of  marriage,  either  polygamous  or 
monogamous,  have  retaioed  this  habit  from  primeval 
times,  or  whether  they  have  returued  to  some  form  of 
marriage,  after  passing  through  a  stage  of  promiscuous 
intercourse,  I  will  not  pretend  to  conjecture. 

Jnfmdicide. — This  practice  is  now  very  commou 
throughout  the  world,  and  there  is  reason  to  believe 
that  it  prevailed  much  more  extensively  during  former 
times.'"     Barbarians  find  it  difficult  to  support  them- 


>  Dr.  SavfigB.  in  '  BobIoii  Journat  of  Nat  Hbt.'  vol.  v.  18i5-47, 
p.  423. 

'  ■  PretiiBturie  Timea,'  18S9,  p.  424. 

"  Ht.  M'LennBii,  '  Priiuilive  H]irTinge,'  1S65.  8ee  especially  oq 
esogajny  and  ii^liautitide,  p.  lilO,  138,  1(!5. 
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selves  and  their  children,  and  it  is  a  simple  plan  to  kill 
their  infants.  In  South  America  some  tribes,  as  Azara 
states,  formerly  destroyed  so  many  infants  of  both  sexes, 
that  they  were  on  the  point  of  extinction.  In  the  Poly- 
nesian Islands  women  have  been  known  to  kill  from  four 
or  five  to  even  ten  of  their  children ;  and  Ellis  could  not 
find  a  single  woman  who  had  not  killed  at  least  one. 
Wherever  infanticide  prevails  the  struggle  for  existence 
will  be  in  so  far  less  severe,  and  all  the  members  of 
the  tribe  will  have  an  almost  equally  good  chance  of 
rearing  their  few  surviving  children.  In  most  cases 
a  larger  number  of  female  than  of  male  infants  are 
destroyed,  for  it  is  obvious  that  the  latter  are  of  most 
value  to  the  tribe,  as  they  will  when  grown  up  aid  in  de- 
fending it,  and  can  support  themselves.  But  the  trouble 
experienced  by  the  women  in  rearing  children,  their 
consequent  loss  of  beauty,  the  higher  estimation  set  on 
them  and  their  happier  fate,  when  few  in  number,  are 
assigned  by  the  women  themselves,  and  by  various  ob- 
observers,  as  additional  motives  for  infanticide.  In 
Australia,  where  female  infanticide  is  still  common,  Sir 
G.  Grey  estimated  the  proportion  of  native  women  to 
men  as  one  to  three ;  but  others  say  as  two  to  three. 
In  a  village  on  the  eastern  frontier  of  India,  Colonel 
Macculloch  found  not  a  single  female  child.^^ 

When,  owing  to  female  infanticide,  the  women  of  a 
tribe  are  few  in  number,  the  habit  of  capturing  wives 
from  neighbouring  tribes  would  naturally  arise.  Sir  J. 
Lubbock,  however,  as  we  have  seen,  attributes  the  prac- 
tice in^  chief  part,  to  the  former  existence  of  communal 
marriage,  and  to  the  men  having  consequently  captured 


"  Dr.  Gerland  (*  XJeber  das  Aussterben  der  Naturvolker,'  1868)  has 
collected  much  information  on  infanticide,  see  especially  s.  27,  51,  54. 
Azara  (' Voyages,' &c.  torn.  ii.  p.  94, 116)  enters  in  detail  on  the  motives. 
See  also  M'Lennan  (ibid.  p.  139)  for  cases  in  India. 
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women  from  other  tribes  to  bold  as  their  sole  property. 
Additional  causes  might  be  assigned,  such  aa  the  com- 
munities being  very  small,  in  which  ease,  marriageable 
women  would  often  be  deflcLont.  That  the  habit  of 
capture  was  most  extensively  practised  during  former 
times,  even  by  the  ancestorB  of  civilised  nations,  is 
clearly  shewn  by  the  preservation  of  many  curioua 
customs  and  ceremonies,  of  which  Mr,  M'Lennan  lias 
given  a  most  interesting  account.  In  our  own  mar- 
riages the  "  best  man  "  seema  originally  to  have  been 
the  chief  abettor  of  the  bridegroom  in  the  act  of  cap- 
ture. Now  as  long  as  men  habitually  procured  their 
wives  through  violence  and  craft,  it  is  not  probable  that 
tliey  would  have  selected  the  more  attractive  women ; 
they  would  have  been  too  glad  to  have  seized  on  any 
woman.  Bnt  as  soon  as  the  practice  of  procuring  wives 
from  a  distinct  tribe  was  effected  through  barter,  as  now 
occurs  in  mony  places,  the  more  attractive  women  would 
generally  have  been  purchased.  The  incessant  crossing, 
however,  between  tribe  and  tribe,  which  necessarily 
follows  from  any  form  of  tliis  habit  would  have  tended 
to  keep  all  the  people  inhaljiting  the  same  country 
nearly  uniform  in  character ;  and  this  would  have 
greatly  interfered  with  the  power  of  sexual  selection  in 
diSerentiatiug  the  tribes. 

The  scarcity  of  women,  consequent  on  female  infanti- 
cide, leads,  also,  to  another  practice,  namely  polyandry, 
which  is  still  common  in  several  parts  of  the  world,  and 
which  formerly,  as  Mr.  M'Lennan  believes,  prevailed 
almost  universally ;  but  this  latter  conclusion  is  doubted 
by  Mr.  Morgan  and  Sir  J,  Lubbock.'"     Whenever  two 


"  'Primitive Marriage,'  p.  208;  Sir  J. Lnlibock,  'Origin  of  Civilisa- 
tion,'  p.  lUO.  See  aim  Mr.  Hoi^ui,  loc  cit.,  on  fonuer  pravolenoe  uf 
polpndiy. 
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or  more  men  are  compelled  to  many  one  woman,  it  is 
certain  that  all  the  women  of  the  tribe  will  get  married, 
and  there  will  be  no  selection  by  the  men  of  the  more 
attractive  women.  But  under  these  circumstances  the 
women  no  doubt  will  have  the  power  of  choice,  and 
will  prefer  the  more  attractive  men.  Azara,  for  in- 
stance, describes  how  carefully  a  Guana  woman  bargains 
for  all  sorts  of  privileges,  before  accepting  some  one 
or  more  husbands ;  and  the  men  in  consequence  take 
unusual  care  of  their  personal  appearance.^^  The  very 
ugly  men  would  perhaps  altogether  fail  in  getting  a 
wife,  or  get  one  later  in  life,  but  the  handsomer  men, 
although  the  most  successful  in  obtaining  wives,  would 
not,  as  far  as  we  can  see,  leave  more  offspring  to  inherit 
their  beauty  than  the  less  handsome  husbands  of  the 
same  womeu. 

Early  Betrothals  and  Slavery  of  Women,  —  With 
many  savages  it  is  the  custom  to  betroth  the  females 
whilst  mere  infants ;  and  this  would  effectually  prevent 
preference  being  exerted  on  either  side  according  to 
personal  appearance.  But  it  would  not  prevent  the 
more  attractive  women  from  being  afterwards  stolen 
or  taken  by  force  from  their  husbands  by  the  more 
powerful  men;  and  this  often  happens  in  Australia, 
America,  and  other  parts  of  the  world.  The  same  con- 
sequences with  reference  to  sexual  selection  would  to  a 
certain  extent  follow  when  women  are  valued  almost 
exclusively  as  slaves  or  beasts  of  burden,  as  is  the  case 
with  most  savages.  The  men,  however,  at  all  times 
would  prefer  the  handsomest  slaves  according  to  their 
standard  of  beauty. 

We  thus  see  that  several  customs  prevail  with  savages 


i<  I 


Voyages,'  &c.  torn,  il  p.  92-95. 


which  would  greatly  interfere  with,  or  completely  stop, 
the  action  of  sexual  selection.  On  the  other  hand,  the 
conditions  of  life  to  which  eavagea  are  exposed,  and 
Bome  of  their  habits,  are  favourable  to  natural  selection ; 
and  this  always  comes  into  play  together  with  sexual 
selection.  Savages  are  known  to  suffer  severely  from 
recurrent  famines ;  they  do  not  increase  their  food  by 
artificial  means;  they  rarely  refrain  from  raan'iage,'* 
and  generally  many  young.  Consequently  they  must 
be  subjected  to  occasional  hard  struggles  for  existence, 
and  the  favoured  individuals  will  alone  sur^'ive. 

Turning  to  primeval  times  when  men  bad  only  donbt- 
fally  attained  the  rank  of  manhood,  they  would  probably 
have  lived,  as  already  stated,  either  as  polygamists  or 
temporarily  as  monogamists.  Tiieir  intercourse,  judging 
from  analogy,  would  not  tiieu  have  been  promiscuous. 
They  would,  no  doubt,  have  defended  their  females  to 
the  best  of  their  power  from  enemies  of  all  kinds,  and 
would  probably  have  hunted  for  their  subsistence,  as 
well  as  for  tliat  of  their  offspring.  The  most  power- 
ful and  able  males  would  have  succeeded  best  in  the 
struggle  for  lil'e  and  in  obtaiuing  attractive  females.  At 
this  early  period  the  prt^enitora  of  man,  from  having 
only  feeble  powers  of  reason,  would  not  have  looked 
forward  to  distant  contingencies.  They  would  have 
been  governed  more  by  their  instincts  and  even  less 
by  their  reason  than  are  savages  at  the  present  day. 
They  would  not  at  that  period  have  partially  lost  one 
of  the  strongest  of  all  instincts,  common  to  all  tlie  lower 
animals,  namely  the  love  of  tLeir  young  offspring;  and 


'•  Buiobell  sajs{'  TtBTela  in  S.  Africa,  vol.  ii,  182i,  p.  58),  that  among 
the  wild  naliona  of  Soutliern  Africa,  aeitliei'  men  mir  wnmeo  evor  puM 
tlisii  lives  in  a  state  of  celibacy.  Azura  (' Vofogea  dans  t'Am£riiiue 
Iferiil.'  torn.  ii.  1809,  p.  21}  makea  prMtsel;  the  lame  rematk  iu  tegard 
tu  thii  wild  Iiidiiias  of  Soutli  America. 
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consequently  they  would  not  have  practised  infanticide. 
There  would  have  been  no  artificial  scarcity  of  women, 
and  polyandry  would  not  have  been  followed;  there 
would  have  been  no  early  betrothals ;  women  would 
not  have  been  valued  as  mere  slaves ;  both  sexes,  if  the 
females  as  well  as  the  males  were  permitted  to  exert 
any  choice,  would  have  chosen  their  partners,  not  for 
mental  charms,  or  property,  or  social  position,  but  almost 
solely  from  external  appearance.  All  the  adults  would 
have  married  or  paired,  and  all  the  offspring,  as  far  as 
that  was  possible,  would  have  been  reared ;  so  that  the 
struggle  for  existence  would  have  been  periodically 
severe  to  an  extreme  degree.  Thus  during  these  pri- 
mordial times  all  the  conditions  for  sexual  selection 
would  have  been  much  more  favourable  than  at  a  later 
period,  when  man  had  advanced  in  his  intellectual 
powers,  but  had  retrograded  in  his  instincts.  Therefore, 
whatever  influence  sexual  selection  may  have  had  in 
producing  the  differences  between  the  races  of  man,  and 
between  man  and  the  higher  Quadrumana,  this  influence 
would  have  been  much  more  powerful  at  a  very  remote 
period  than  at  the  present  day. 

On  the  Manner  of  Action  of  Sexual  Selection  with 
mankind, — With  primeval  men  under  the  favourable 
conditions  just  stated,  and  with  those  savages  who  at  the 
present  time  enter  into  any  marriage  tie  (but  subject  to 
greater  or  less  interference  according  as  the  habits  of 
female  infanticide,  early  betrothals,  &c.,  are  more  or 
less  practised),  sexual  selection  will  probably  have 
acted  in  the  following  manner.  The  strongest  and  most 
vigorous  men, — those  who  could  best  defend  and  hunt 
for  their  families,  and  during  later  times  the  chiefs  or 
head-men, — those  who  were  provided  with  the  best 
weapons  and  who  possessed  the  most  property,  such  as 
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a  larper  mimber  of  doga  op  other  animals,  would  liave 
succeeded  in  rearing  a  greater  average  number  of  off- 
spring, than  would  the  weaker,  poorer  and  lower 
rnembers  of  the  same  tribes.  There  can,  also,  be  no 
doubt  that  such  men  would  generally  have  been  able 
to  select  the  more  attractive  women.  At  present  the 
chiefs  of  nearly  eveiy  tribe  throughout  the  world  suc- 
ceed in  obtaining  more  than  one  wife.  Until  recently, 
AS  I  Iiear  from  Mr.  Mantell,  almost  every  girl  in  New 
Zealand,  who  was  pretty,  or  promised  to  be  pretty, 
was  tapu  to  some  chie£  With  the  Kafirs,  as  Mr.  C. 
Hamilton  states,"  "  the  chiefs  generally  have  the  pick 
"  of  the  women  for  many  miles  round,  and  are  most 
"  persevering  in  establishing  or  confirming  their  privi- 
"  lege."  We  Lave  seen  that  each  race  has  its  own 
style  of  beauty,  and  we  know  that  it  is  natural  to  mau 
to  admire  each  characteristic  point  in  his  domestic  ani- 
mals, dress,  ornaments,  and  personal  appearance,  when 
carried  a  little  beyond  the  common  standard.  If  then 
the  several  foregoing  propositions  be  admitted,  and  I 
cannot  see  that  they  are  doubtful,  it  would  be  an  in- 
expliL^ble  circumstance,  if  the  selection  of  the  more 
attractive  women  by  the  more  powerful  men  of  each 
tribe,  who  would  rear  on  an  average  a  greater  number 
of  children,  did  not  after  the  lapse  of  many  generations 
modify  to  a  cert-ain  extent  the  character  of  the  tribe. 

With  our  domestic  animals,  when  a  foreign  breed 
is  introduced  into  a  new  country,  or  when  a  native 
breed  is  long  and  carefully  attended  to,  either  for  use  or 
ornament,  it  is  found  after  several  generations  to  Iiave 
imdergone,  whenever  the  meaos  of  comparison  exist,  a 
greater  or  less  amount  of  change.  This  follows  from 
unconacioiis  selection  during  a  long  series  of  generations 


'  Antliropologicnl  EeTit-w,'  .Inn.  1870,  (i.  • 


370  SEXUAL  selection:   man.  Part  II. 

— that  iR,  the  preservation  of  the  most  approved  indivi- 
duals— without  any  wish  or  expectation  of  such  a  result 
on  the  part  of  the  breeder.  So  again,  if  two  careful 
breeders  rear  during  many  years  animals  of  the  same 
family,  and  do  not  compare  them  together  or  with 
a  common  standard,  the  animals  are  foimd  after  a 
time  to  have  become  to  the  surprise  of  their  owners 
slightly  diflferent.^^  Each  breeder  has  impressed,  as 
Von  Nathusius  well  expresses  it,  the  character  of  his 
own  mind  —  his  own  taste  and  judgment  —  on  his 
animals.  What  reason,  then,  can  be  assigned  why 
similar  results  should  not  follow  from  the  long-con- 
tinued selection  of  the  most  admired  women  by  those 
men  of  each  tribe,  who  were  able  to  rear  to  maturity 
the  greater  number  of  children?  This  would  be  un- 
conscious selection,  for  an  effect  would  be  produced, 
independently  of  any  wish  or  expectation  on  the  part 
of  the  men  who  preferred  certain  women  to  others. 

Let  us  suppose  the  members  of  a  tribe,  in  which 
some  form  of  marriage  was  practised,  to  spread  over  an 
unoccupied  continent;  they  would  soon  split  up  into 
distinct  hordes,  which  would  be  separated  from  each 
other  by  various  barriers,  and  still  more  effectually  by 
the  incessant  wars  between  all  barbarous  nations.  Tlie 
hordes  would  thus  be  exposed  to  slightly  different  con- 
ditions and  habits  of  life,  and  would  sooner  or  later 
come  to  differ  in  some  small  degree.  As  soon  as  this 
occurred,  each  isolated  tribe  would  form  for  itself  a 
slightly  different  standard  of  beauty;"  and  then  un- 


^^  *The  Variation  of  Animals  and  Plants  under  Domestication/ 
vol.  ii.  p.  210-217. 

*"  An  ingenious  writer  arp^es,  from  a  comparison  of  the  pictures  of 
Enpliael,  Ilubens,  and  modem  French  artists,  that  the  idea  of  beauty  is 
not  absolutely  the  same  even  throughout  Europe :  see  the  *  Lives  of 
Haydn  aud  Mozart,'  by  M.  Bombet,  English  translat.  p.  278. 


9  selection  would  come  into  action  through  the 
more  powerful  and  leadhig  savoges  preferring  certain 
women  to  others.  Thus  the  differences  between  the 
tribes,  at  first  very  slight,  would  gradually  and  inevi- 
tably be  increased  to  a  greater  and  greater  degree. 

With  animals  in  a  state  of  nature,  many  characters 
proper  to  the  males,  such  au  size,  strength,  special 
weapons,  courage  and  pugnacity,  have  been  acquired 
through  the  law  of  battle.  The  semi-human  proge- 
nitors of  man,  like  their  allies  the  Quadrumana,  will 
almost  certainly  have  been  thus  modified  ;  and,  ae 
savages  still  fight  for  the  possession  of  their  women,  a  - 
similar  process  of  selection  has  probably  gone  on  in  a 
greater  or  less  degree  to  the  present  day.  Otiier  cha- 
racters proper  to  the  males  of  the  lower  animals,  such 
as  bright  colours  and  various  ornaments,  have  been 
acquired  by  the  more  attractive  males  baring  been 
preferred'by  the  females.  There  are,  however,  excep- 
tional cases  in  which  the  males,  instead  of  having  been 
the  selected,  have  been  the  selectors.  We  recognise 
such  cases  by  the  females  having  been  rendered  more 
highly  ornamented  than  the  males, — their  ornamental 
characters  having  been  transmitted  exclusively  or 
ehiefiy  to  their  female  offspring.  One  such  case  has 
been  described  in  the  order  to  which  man  belongs, 
namely,  with  the  Rhesus  moukty. 

Man  is  more  powerful  in  body  and  mind  than  woman, 
and  in  the  savage  state  he  keeps  her  in  a  far  more 
abject  state  of  bondage  than  does  the  male  of  any  other 
animal;  therefore  it  is  not  surprising  that  he  should 
have  gained  the  power  of  selection.  Women  are  every- 
where conscious  of  the  value  of  their  beauty ;  and  when 
they  have  the  means,  they  take  more  delight  in  deco- 
rating themselves  with  all  aorta  of  ornaments  thau  do 


372  SEXUAL  selection:   max.  PartII. 

men.  They  borrow  the  plumes  of  male  birds,  with  wliich 
nature  decked  this  sex  in  order  to  charm  the  females. 
As  women  have  long  been  selected  for  beauty,  it  is 
not  surprising  that  some  of  the  successive  variations 
should  have  been  transmitted  in  a  limited  manner ;  and 
consequently  that  women  should  have  transmitted  their 
beauty  in  a  somewhat  higher  degree  to  their  female 
than  to  their  male  oflfepring.  Hence  women  have  be- 
come more  beautiful,  as  most  persons  will  admit,  than 
men.  Women,  however,  certainly  transmit  most  of 
their  characters,  including  beauty,  to  their  offspring 
of  both  sexes;  so  that  the  continued  preference  by 
the  men  of  each  race  of  the  more  attractive  women, 
according  to  their  standard  of  taste,  would  tend  to 
modifv  in  the  same  manner  all  the  individuals  of  both 
sexes  belonging  to  the  race. 

With  respect  to  the  other  form  of  sexual  selection 
(which  with  the  lower  animals  is  much  the  most  com- 
mon), namely,  when  the  females  are  the  selectors,  and 
accept  only  those  males  which  excite  or  charm  them 
most,  we  have  reason  to  believe  that  it  formerly  acted 
on  the  progenitors  of  man.  Man  in  all  probability  owes 
his  beard,  and  perhaps  some  other  characters,  to  inhe- 
ritance from  an  ancient  progenitor  who  gained  in  this 
manner  his  ornaments.  But  this  form  of  selection  mav 
have  occasionally  acted  during  later  times;  for  in  ut- 
terly barbarous  tribes  the  women  have  more  power  in 
choosing,  rejecting,  and  tempting  their  lovers,  or  of  after- 
wards changing  their  husbands,  tlian  might  have  been  ex- 
pected. As  this  is  a  point  of  some  importance,  I  will  give 
in  detail  such  evidence  as  I  have  been  able  to  collect. 

Heame  describes  how  a  woman  in  one  of  the  tribes 
of  Arctic  America  repeatedly  ran  away  from  her  hus- 
band and  joined  a  beloved  man;  and  Tsith  the 
Cliarruas  of  S.  America,  as  Azara  states,  the  power  of 


divoi'M  is  [wrfectly  free.  With  the  Abipones, 
a  mail  chooses  a  wife  he  bargains  with  the  pai'eiits 
about  the  price.  But  "  it  frequently  happens  that  the 
"  girl  resciuds  what  has  been  agreed  upon  between  the 
"parents  and  the  bridegroom,  obstinately  rejecting  tho 
"  very  mention  of  marriage."  Sha  often  runs  awiiy, 
hides  herself,  and  tlma  eludes  the  bridegroom.  In  tho 
Fiji  Islands  the  man  seizes  on  the  woman  whom  lie 
wishes  for  his  wife  by  actual  or  pretended  force ;  but 
"  on  reaehing  the  home  of  her  abductor,  should  she  not 
"  approve  of  the  match,  she  runs  to  some  one  who  I'an 
"  protect  her ;  if,  liowever,  she  is  satisfied,  the  matter  is 
"settled  torthwith."  In  Tierra  del  Puego  a  young 
man  &rat  obtains  the  consent  of  the  parents  by  doing 
them  some  service,  and  then  he  attempts  to  carry  off 
the  girl ;  "  but  if  she  is  unwilling,  she  hides  herself 
"  in  the  woods  until  her  admirer  ia  heartily  tired  of 
"  looking  for  her,  and  gives  up  the  pursuit ;  but  this 
■'  seldom  liappons."  With  the  Kalmucks  there  is  a 
regular  race  between  tho  bride  and  bridegroom,  the 
former  having  a  fair  start;  and  Clarke  "was  assured 
"  that  no  instance  occurs  of  a  girl  being  caught,  unless 
"  she  has  a  partiality  to  the  pursuer."  So  with  the 
wild  tribes  of  the  Malay  archipelago  there  ia  a  similar 
racing  match  ;  and  it  appears  from  M.  Bounens  account, 
as  Sir  J.  Lubbo4:k  remarks,  that  "  the  race  '  is  not  to 
" '  the  swift,  nor  the  battle  to  the  strong,'  but  to  the 
"  young  man  who  haa  the  good  fortune  to  please  liia 
"  intended  bride." 

Turning  to  Africa:  the  Kafirs  buy  their  wives,  and 
girls  are  severply  beaten  by  their  lathers  if  they  will 
not  accept  a  chosen  husband ;  yet  it  is  manifest  from 
many  facts  given  by  the  Kev.  Mr.  Shooter,  that  they 
have  considerable  power  of  choice.  Thus  very  ugly, 
though  rich  men,  have  been  known  to  fail  in  getting 
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wives.  The  girls,  before  consenting  to  be  betrothed, 
compel  the  men  to  shew  themselves  oflf,  first  in  front 
and  then  behind,  and  **  exhibit  their  paces."  They 
have  been  known  to  propose  to  a  man,  and  they  not 
rarely  run  away  with  a  favoured  lover.  With  the 
degraded  bush-women  of  S.  Africa,  "  when  a  girl  has 
"grown  up  to  womanhood  without  having  been  be- 
**  trothed,  which,  however,  does  not  often  happen,  her 
"lover  must  gain  her  approbation,  as  well  as  that  of 
**  the  parents."  ^®  Mr.  Winwood  Keade  made  inquiries 
for  me  with  respect  to  the  negroes  of  Western  Africa, 
and  he  informs  me  that  "the  women,  at  least  among 
"  the  more  intelligent  Pagan  tribes,  have  no  difficulty 
"  in  getting  the  husbands  whom  they  may  desire,  al- 
"  though  it  is  considered  unwomanly  to  ask  a  man  to 
"marry  them.  They  are  quite  capable  of  falling  in 
"  love,  and  of  forming  tender,  passionate,  and  faithful 
"  attachments." 

We  thus  see  that  with  savages  the  women  are  not 
in  quite  so  abject  a  state  in  relation  to  marriage  as  has 
often  been  supposed.  They  can  tempt  the  men  whom 
they  prefer,  and  can  sometimes  reject  those  whom  they 
dislike,  either  before  or  after  marriage.  Preference 
on  the  part  of  the  women,  steadily  acting  in  any  one 
direction,  would  ultimately  affect  the  character  of  the 
tribe ;  for  the  women  would  generally  choose  not  merely 
the  handsomer  men,  according  to  their  standard  of  taste. 


"  Azara,  *  Voyages,'  &c.  torn.  ii.  p.  23.  Dobrizhoffer,  *  An  Account 
of  the  Abipones,'  vol.  ii.  1822,  p.  207.  Williams  on  the  Fiji  Islanders, 
as  quoted  by  Lubbock,  *  Origin  of  Civilisation,'  1870,  p.  79.  On  the 
Fuegians,  King  and  FitzRoy,  *  Voyages  of  the  Adventure  and 
Beagle,  *  vol.  ii.  1839,  p.  182.  On  the  Kalmucks,  quoted  by  McLen- 
nan, *  Primitive  Marriage,'  1865,  p.  32.  On  the  Malays,  Lubbock,  ibid, 
p.  76.  The  Rev.  J.  Shooter.  *  On  the  Kafirs  of  Natal,'  1857,  p.  52-60. 
On  the  Bush-women,  Burchell,  *  Travels  in  S.  Africa,'  vol.  ii.  1824, 
p.  59. 


but  those  who  vere  at  the  same  time  best  able  to  defend 
and  snpport  them.  Such  woll-endowed  pairs  would 
commonly  rear  a  larger  number  of  offspring  than  the 
less  well  endowed.  The  same  result  would  obviously 
follow  in  a  still  more  marked  manner  if  there  was  selec- 
tion on  both  sides ;  that  is  if  the  more  attractive,  and 
at  the  same  time  more  [wwerful  men  were  to  prefer, 
and  were  preferred  by,  the  more  attractive  women. 
And  theae  two  forms  of  selection  seem  actually  to  have 
occurred,  whether  or  not  simultaneously,  with  mankind, 
especially  during  the  earlier  periods  of  our  long  history. 
We  will  now  consider  in  a  little  more  detail,  relii- 
tively  to  sexual  selection,  some  of  the  characters  which 
distinguish  the  several  races  of  man  from  each  other 
and  from  the  lower  animals,  namely,  the  more  or  less 
complete  absence  of  hair  from  the  body  and  the  colour 
of  the  ekin.  We  need  say  nothing  about  the  great 
diversity  in  the  shape  of  the  features  and  of  the  skull 
between  the  different  races,  as  we  have  seen  in  the  last 
chapter  how  different  is  the  standard  of  beauty  in  these 
respects.  These  characters  will  therefore  probably  have 
been  acted  on  through  sexual  selection ;  but  we  have  no 
means  of  judgmg,  as  far  as  I  can  see,  whether  they 
have  been  acted  on  chiefly  through  the  male  or  female 
side.  The  musical  faculties  of  man  have  likewise  been 
already  discussed. 

Absence  of  Hair  on  Ike  Body,  arid  iia  Bevdopmerti  on 
the  Face  and  Head. — From  the  presence  of  the  woolly 
hair  or  lanugo  on  the  human  ftems,  and  of  rudimentary 
hairs  scattered  over  the  body  during  maturity,  we  may 
infer  that  man  is  descended  from  some  animal  which 
was  born  hairy  and  remained  so  during  life.  The  loss 
of  hair  is  an  inconvenience  and  probably  an  injury  to 
man  even  under  a  hot  climate,  for  he  is  thus  exposed 
to  sudden  chills,  especially  during  wet  weather.     As 
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Mr.  Wallace  remarks,  the  natives  in  all  countries  are 
glad  to  protect  their  naked  backs  and  shoulders  witli 
some  slight  covering.  No  one  supposes  that  the  naked- 
ness of  the  skin  is  any  direct  advantage  to  man,  so 
that  his  body  cannot  have  been  divested  of  hair  through 
natural  selection.^*  Nor  have  we  any  grounds  for  be- 
lieving, as  shewn  in  a  former  chapter,  that  this  can  be 
due  to  the  direct  action  of  the  conditions  to  which  man 
has  long  been  exposed,  or  that  it  is  the  result  of  cor- 
related development. 

The  absence  of  hair  on  the  body  is  to  a  certain  extent 
a  secondary  sexual  character;  for  in  all  parts  of  the 
world  women  are  less  hairy  than  men.  Therefore  we 
may  reasonably  suspect  that  this  is  a  character  which 
has  been  gained  through  sexual  selection.  We  know 
that  the  faces  of  several  species  of  monkeys,  and  large 
surfaces  at  the  posterior  end  of  the  body  in  other  spe- 
cies, have  been  denuded  of  hair ;  and  this  we  may 
safely  attribute  to  sexual  selection,  for  these  surfaces 
are  not  only  vividly  coloured,  but  sometimes,  as  with 
the  male  mandrill  and  female  rhesus,  much  more 
vividly  in  the  one  sex  than  in  the  other.  As  these 
animals  gradually  reach  maturity  the  naked  surfaces, 


>3  'Contributions  to  the  Theory  of  Natural  Selection,'  1870,  p.  346. 
Mr.  Wallace  believes  (p.  350)  "  that  some  intelligent  power  has  guided 
"  or  determined  the  development  of  man ; "  and  he  considers  the  hair- 
less condition  of  the  skin  as  coming  under  this  head.  The  Rev.  T. 
R.  Stebbing,  in  commenting  on  this  view  (*  Transactions  of  Devonshire 
Assoc,  for  Science,*  1870)  remarks,  that  had  Mr.  Wallace  "  employed 
"  his  usual  ingenuity  on  the  question  of  man's  hairless  skin,  he  might 
"  have  seen  the  possibility  of  its  selection  through  its  superior  beauty 
"  or  the  health  attaching  to  superior  cleanliness.  At  any  rate  it  is 
*'  surprising  that  he  should  picture  to  himself  a  superior  intelligence 
"  plucking  the  hair  from  the  backs  of  savage  men  (to  whom,  according 
"  to  his  own  account  it  would  have  been  useful  and  beneficial),  in  order 
"  that  the  descendants  of  the  poor  shorn  wretches  might  after  many 
"  deaths  from  cold  and  damp  in  the  course  of  many  generations,"  have 
been  forced  to  raise  themselves  in  the  scale  of  civilisation  through  the 
practice  of  various  arts,  in  the  manner  indicated  by  Mr.  WaUace. 
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as  I  am  iuformud  by  Mr.  Bartlett,  grow  larger,  relo* 
lively  to  the  size  of  their  bodies.  The  hair,  however, 
appears  to  have  been  removed  in  these  cases,  not  for 
the  sake  of  nudity,  but  that  the  colonr  of  the  skin 
should  be  more  fully  displayed.  So  again  with  many 
birds  the  head  and  neck  have  been  divested  of  feathers 
through  sexual  selection,  for  the  sake  of  exhibiting  the 
brightly-coloured  skin. 

As  woman  has  a  less  hairy  body  than  man,  and  as 
this  character  is  common  to  all  races,  we  may  con- 
clude that  our  female  semi-lmman  progenitors  were 
probably  first  partially  divested  of  hair  ;  and  that  this 
occurred  at  an  extremely  remote  period  before  the 
several  races  had  diverged  from  a  common  stock.  As 
our  female  progenitors  gradually  acquired  this  new 
character  of  nudity,  they  must  have  transmitted  it  in 
an  almost  equal  degree  to  their  young  ofii^pring  of  both 
sexes ;  so  tiiat  its  transmission,  as  in  the  case  of  many 
ornaments  with  mammals  and  birds,  has  not  been 
limited  either  by  age  or  sex.  There  is  nothing  sur- 
prising in  a  partial  loss  of  hair  having  been  esteemed 
as  ornamental  by  the  ape-like  progenitors  of  man,  for 
we  have  seen  that  with  animals  of  all  kinds  innumerable 
strange  characters  have  been  thus  esteemed,  and  have 
consequently  been  modified  through  sexual  selection. 
Nor  is  it  surprising  that  a  character  in  a  alight  degree 
injurious  should  have  been  thus  acqtiired ;  for  we  know 
that  this  is  the  case  with  the  plumes  of  some  birds,  and 
with  the  horns  of  some  stags. 

The  females  of  certain  anthropoid  apes,  as  stated  in  a 
former  chapter,  are  somewhat  less  hairy  on  the  under 
surface  than  are  the  males ;  and  here  we  liave  what 
might  have  afforded  a  commencement  for  the  process 
of  denudation.  With  respect  to  the  completion  of  the 
process  through  sexual  selection,  it  is  well  to  bear  in 
mind  the  New  Zealand  proverb,  "  there  is  no  woman 
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"  for  a  hairy  man."  All  who  have  seen  photographs  of 
the  Siamese  hairy  family  will  admit  how  ludicrously 
hideous  is  the  opposite  extreme  of  excessive  hairiness. 
Hence  the  king  of  Siam  had  to  bribe  a  man  to  marry 
the  first  hairy  woman  in  the  family,  who  transmitted 
this  character  to  her  young  offspring  of  both  sexes.^® 

Some  races  are  much  more  hairy  than  others,  especi- 
ally on  the  male  side ;  but  it  must  not  be  assumed  that 
the  more  hairy  races,  for  instance  Europeans,  have  re- 
tained a  primordial  condition  more  completely  than 
have  the  naked  races,  such  as  the  Kalmucks  or  Ame- 
ricans. It  is  a  more  probable  view  that  the  hairiness 
of  the  former  is  due  to  partial  reversion,  for  characters 
which  have  long  been  inherited  are  always  apt  to  re- 
turn. A  curious  case  has  been  recorded,  by  Pinel,  of  an 
idiot,  degraded  to  the  level  of  a  brute,  whose  back, 
loins,  and  shoulders  were  covered  with  hair,  one  or  two 
inches  in  length.  Some  other  analogous  cases  are  like- 
wise known.  It  does  not  appear  that  a  cold  climate 
has  been  iufluential  in  leading  to  this  kind  of  rever- 
sion ;  excepting  perhaps  with  the  negroes,  who  have 
been  reared  during  several  generations,  in  the  United 
States,^^  and  possibly  with  the  Ainos,  who  inhabit  the 


^®  *The  Variation  of  Animals  and  Plants  under  Domestication,* 
vol.  ii.  1868,  p.  327. 

*'  *  Investigations  into  Military  and  Anlhropological  Statistics  of 
American  Soldiers/  by  B.  A.  Gould,  1869 ;  p.  568 : — Observations 
were  carefully  made  on  the  pilosity  of  2129  black  and  coloured  soldiers, 
whilst  they  were  bathing ;  and  by  looking  to  the  published  table,  "  it 
"  is  manifest  at  a  glance  that  there  is  but  little,  if  any,  difference 
"  between  the  white  and  the  black  races  in  this  respect."  It  is,  how- 
ever, certain  that  negroes  in  their  native  and  much  hotter  land  of 
Africa,  have  remarkably  smooth  bodies.  It  should  be  particularly 
observed,  that  pure  blacks  and  mulattoes  were  included  in  the  above 
enumeration ;  and  this  is  an  unfortunate  circumstance,  as  in  accordance 
with  the  principle,  the  truth  of  which  I  have  elsewhere  proved,  crossed 
races  would  be  eminently  liable  to  revert  to  the  primordial  hairy 
eiiaracter  of  their  early  ape-like  progenitors. 


northern  iaianda  of  tlie  Japan  archipelago.  But  the 
laws  of  inheritance  are  so  complex  than  we  can  seldom 
onderstand  their  action.  If  the  greater  hairioeBS  of 
certain  races  be  the  result  of  reversion,  unchecked  by 
any  form  of  selection,  the  extreme  variabihty  of  this 
character,  even  within  the  limits  of  the  same  race. 
ceases  to  be  remarkable. 

With  respect  to  the  beard,  if  we  turn  to  our  best 
guide,  namely  the  Quadrnmana,  we  find  beards  equally 
well  developed  in  both  sexes  of  many  species,  but  in 
others,  either  confined  to  the  males,  or  more  developed 
in  them  than  in  the  females.  T'rom  this  fact,  and  from 
the  curious  arrangement,  as  well  as  the  bright  colours,  of 
the  hair  about  the  heads  of  many  monkeys,  it  is  highly 
probable,  as  before  explained,  that  the  males  first 
acquired  their  beards  as  an  ornament  through  sexual 
selection,  transmitting  them  in  most  cases,  in  an  equal  or 
nearly  equal  degree,  to  their  offspring  of  both  sexea. 
We  know  from  Eachricht^^  that  with  mankind,  the 
female  as  well  as  the  male  fostus  is  furnished  with  much 
hair  on  the  face,  especially  round  the  mouth ;  and  this 
indicates  that  we  are  descended  from  a  progenitor,  of 
which  both  sexes  were  bearded.  It  appears  therefore 
at  first  sight  probable  that  man  has  retained  his  beard 
from  a  very  early  period,  whilst  woman  lost  her  heard 
at  the  same  time  when  her  body  became  almost  com- 
pletely divested  of  hair.  Even  the  colour  of  the  beard 
with  mankind  seems  to  have  been  inherited  J'rom  au 
ape-like  progenitor;  for  when  there  is  any  difference 
in  tint  between  the  iiair  of  the  head  and  the  beard,  the 
latter  is  lighter  coloured  in  all  monkeys  aiid  in  man. 
There  is  less  improbability  in  the  men  of  the  bearded 
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races  Laving  retained  their  beards  from  primordial 
times,  than  in  the  case  of  the  hair  on  the  body;  for 
with  those  Qiiadrumana,  in  which  the  male  has  a  larger 
beard  than  that  of  the  female,  it  is  fully  developed 
only  at  maturity,  and  the  later  stages  of  development 
may  have  been  exclusively  transmitted  to  mankind. 
We  should  then  see  what  is  actually  the  case,  namely, 
our  male  children,  before  they  arrive  at  maturity,  as 
destitute  of  beards  as  are  our  female  children.  On  the 
other  hand  the  great  variability  of  the  beard  within 
the  limits  of  the  same  race  and  in  diflfereut  races  indi- 
cates that  reversion  has  come  into  action.  However 
this  may  be,  we  must  not  overlook  the  part  which 
sexual  selection  may  have  played  even  during  later 
times ;  for  we  know  that  with  savages,  the  men  of  the 
beardless  races  take  infinite  pains  in  eradicating  every 
hair  from  their  faces,  as  something  odious,  whilst  the 
men  of  the  bearded  races  feel  the  greatest  pride  in  their 
beards.  The  women,  no  doubt,  participate  in  these 
feelings,  and  if  so  sexual  selection  can  hardly  have 
failed  to  have  effected  something  in  the  course  of  later 
times.^ 

It  is  rather  diflScult  to  form  a  judgment  how  the  long 


"  Mr.  Sproat  C  Scenes  and  Studies  of  Savage  Life,*  1868,  p.  25) 
suggests,  witli  rtfcrence  to  the  beardless  natives  of  Vancouver's  Island, 
that  the  custom  of  plucking  out  the  hairs  on  the  face,  "  continued  from 
"  one  generation  to  another,  would  perhaps  at  last  produce  a  race 
"  distinguishable  by  a  thin  and  straggling  growth  of  beard."  But  the 
custom  would  not  have  arisen  until  the  beard  had  already  become, 
from  some  independent  cause,  greatly  reduced.  Nor  have  we  any  direct 
evidence  that  the  continued  eradication  of  the  hair  would  lead  to  any 
inherited  eflfect.  Owing  to  this  cause  of  doubt,  I  have  not  hitherto 
alluded  to  the  belief  held  by  some  distinguished  ethnologists,  for  in- 
stance M.  Gosse  of  Greneva,  that  artificial  modifications  of  the  skull 
tend  to  be  inherited.  I  have  no  wish  to  dispute  this  conclusion  ;  and 
we  now  know  from  Dr.  Brown-Se'quard's  remarkable  observations,  espe- 
cially those  recently  communicated  (1870)  to  the  British  Association, 
tliat  with  guinea-pigs  the  eflwts  of  operations  are  inherited. 
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hair  on  our  heads  became  deTeloped,  Eschricht^*  statea 
that  in  the  human  fcetUiS  the  hair  on  the  face  daring 
the  fifth  month  is  longer  than  that  on  the  head ;  and 
this  indicates  that  our  semi-human  progenitors  were  not 
furnished  with  long  tresses,  which  consequently  must 
have  heen  a  late  acquisition.  This  is  likewise  indicated 
by  the  extraordinary  difference  in  the  length  of  the  hair 
in  the  different  races ;  in  the  negro  the  hair  forma  a 
mere  curly  mat ;  with  us  it  is  of  great  length,  and  with 
the  American  natives  it  not  rarely  reaches  to  the 
ground.  Some  species  of  Semnopitheciis  have  their 
lieads  covered  with  moderately  long  hair,  and  this  pro- 
bably serree  as  an  ornament  and  was  acquired  throuj^h 
sexual  selection.  The  same  view  may  be  extended  to 
mankind,  for  we  know  that  long  tresses  are  now  and 
were  formerly  much  admired,  as  may  be  observed  in  the 
works  of  almost  every  poet ;  St.  Paul  says,  "  if  a  woman 
"  have  long  liair,  it  is  a  glory  to  her ; "  and  we  have  seen 
that  in  North  America  a  chief  was  elected  solely  from 
the  length  of  his  hair. 

Colour  of  the  Skin. — The  best  kind  of  evidence  tijat 
the  colour  of  the  skin  has  been  modified  through  sexual 
selection  is  wanting  in  the  case  of  mankind ;  for  the 
sexes  do  not  differ  in  this  respect,  or  only  sliglitly  and 
doubtfully.  On  the  other  hand  we  know  from  many 
facts  already  given  that  the  colour  of  the  skin  is  re- 
garded by  the  men  of  all  races  as  a  highly  important 
element  in  their  beauty ;  bo  that  it  is  a  character  which 
would  be  likely  to  be  modified  through  selection,  as  has 
occurred  in  innumerable  instances  with  the  lower  ani- 
mals. It  seems  at  first  sight  a  monstrous  supposition 
that  the  Jet  blackness  of  the  negro  has  been  gained 

*'  '  Ucber  die  Eiehtung,'  ibid.  b.  ■lO, 
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through  sexual  selection ;  but  this  view  is  supported  by 
various  analogies,  and  we  know  that  negroes  admire 
their  own  blackness.  With  mammals,  when  the  sexes 
diflfer  in  colour,  the  male  is  often  black  or  mucJi  darker 
than  the  female ;  and  it  depends  merely  on  the  form  of 
inheritance  whether  this  or  any  other  tint  shall  be  trans- 
mitted to  both  sexes  or  to  one  alone.  The  resemblance 
of  Pithecia  satanas  with  his  jet  black  skin,  white  rolling 
eyeballs,  and  hair  parted  on  the  top  of  the  head,  to  a 
negro  in  miniature,  is  almost  ludicrous. 

The  colour  of  the  face  differs  much  more  widely  in 
the  various  kinds  of  monkeys  than  it  does  in  the  races 
of  man ;  and  we  have  good  reason  to  believe  that 
the  red,  blue,  orange,  almost  white  and  black  tints  of 
their  skin,  even  when  common  to  both  sexes,  and  the 
bright  colours  of  their  fur,  as  well  as  the  ornamental 
tufts  of  hair  about  the  head,  have  all  been  acquired 
through  sexual  selection.  As  the  newly-born  infants  of 
the  most  distinct  races  do  not  differ  nearly  as  much  in 
colour  as  do  the  adults,  although  their  bodies  are  com- 
pletely destitute  of  hair,  we  have  some  slight  indication 
that  the  tints  of  the  different  races  were  acquired  sub- 
sequently to  the  removal  of  the  hair,  which,  as  before 
stated,  must  have  occurred  at  a  very  early  period. 

Smnmary. — We  may  conclude  that  the  greater  size, 
strength,  courage,  pugnacity,  and  even  energy  of  man, 
in  comparison  with  the  same  qualities  in  woman,  were 
acquired  during  primeval  times,  and  have  subsequently 
been  augmented,  chiefly  through  the  contests  of  rival 
males  for  the  possession  of  the  females.  The  greater 
intellectual  vigour  and  power  of  invention  in  man  is 
probably  due  to  natural  selection  combined  with  the 
inherited  effects  of  habit,  for  the  most  able  men  will 
have  succeeded  best  in  defending  and  providing  for 


themselves,  their  wives  and  oflspring.  As  far  as  the 
extreme  intricacy  of  the  aubjeet  pernaits  us  to  judge, 
it  api-iears  that  our  mde  ape-like  progenitors  acquired 
their  beards  as  an  ornament  to  charm  or  excite  the 
opposite  sex,  and  transmitted  them  to  man  as  he  now 
exists.  The  females  apparently  were  first  denuded  of 
hair  in  like  manner  as  a  sexual  ornament;  but  they 
transmitted  this  character  almost  equally  to  both  sexes. 
It  is  not  improbable  that  the  females  were  modified  in 
other  respects  for  the  same  purpose  and  through  the 
same  means ;  bo  that  women  have  acquired  sweeter 
voices  and  become  more  beautiful  than  men. 

It  deserves  particular  attention  that  with  mankind 
all  the  conditions  for  sexual  selection  were  much  more 
favourable,  during  a  very  early  period,  when  man  had 
only  just  attained  to  tlie  rank  of  manhood,  than  during 
later  times.  For  he  woald  then,  as  we  may  safely  con- 
clude, have  been  guided  more  by  his  instinctive  passions, 
and  less  by  foresight  or  reason.  He  would  not  then 
have  been  so  utterly  licentious  as  many  savages  now  are ; 
and  each  male  would  have  jealously  guarded  Lis  wife  or 
wives.  He  would  not  then  have  practised  infanticide ; 
nor  valued  his  wives  merely  as  useful  slaves;  nor  have 
been  betrothed  to  them  during  infancy.  Hence  we  may 
infer  that  the  races  of  men  were  differentiated,  aa  far  as 
sexual  selection  is  concerned,  in  oliief  part  daring  a  very 
remote  epoch ;  and  this  conclusion  throws  light  on  the 
remai"kable  fact  that  at  the  most  ancient  period,  of  which 
we  have  as  yet  obtained  any  record,  the  races  of  man 
had  already  come  to  differ  nearly  or  quite  as  much  as 
they  do  at  the  present  day. 

The  views  here  advanced,  oTi  the  part  which  sexual 
selection  has  played  in  the  history  of  man,  want  scien- 
tific precision.  He  who  does  not  admit  this  agency  in 
the  case  of  the  lower  animals,  will  properly  disregard 
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all  that  I  have  written  in  the  later  chapters  on  man. 
We  cannot  positively  say  that  this  character,  but  not 
that,  has  been  thus  modified ;  it  has,  however,  been 
shewn  that  the  races  of  man  differ  from  each  other  and 
from  their  nearest  allies  amongst  the  lower  animals,  in 
certain  characters  which  are  of  no  service  to  them  in 
their  ordinary  habits  of  life,  and  which  it  is  extremely 
probable  would  have  been  modified  through  sexual  selec- 
tion. We  have  seen  that  with  the  lowest  savages  the 
people  of  each  tribe  admire  their  own  characteristic 
qualities, — ^the  shape  of  the  head  and  face,  the  square- 
ness of  the  cheek-bones,  the  prominence  or  depression 
of  the  nose,  the  colour  of  the  skin,  the  length  of  the 
hair  on  the  head,  the  absence  of  hair  on  the  face  and 
body,  or  the  presence  of  a  great  beard,  and  so  forth. 
Hence  these  and  other  such  points  could  hardly  fail  to 
have  been  slowly  and  gradually  exaggerated  from  the 
more  powerful  and  able  men  in  each  tribe,  who  would 
succeed  in  rearing  the  largest  number  of  offspring,  hav- 
ing selected  during  many  generations  as  their  wives  the 
most  strongly  characterised  and  therefore  most  attrac- 
tive women.  For  my  own  part  I  conclude  that  of  all 
the  causes  which  have  led  to  the  differences  in  external 
appearance  between  the  races  of  man,  and  to  a  certain 
extent  between  man  and  the  lower  animals,  sexual 
selection  has  been  by  far  the  most  eflScient 
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Gen&sai,  Suhhary  akd 

Main  concluaion  that  man  is  descended  from  some  lower  form  — 
Maoner  of  developmeot  —  GBtiealogy  of  man  — lotelleotual  and 
moral  faculties —  Sesual  selection  —  Concluding  rcroaika. 

A  BKrEP  summary  will  here  be  sufficient  to  recall  to  the 
reader's  mind  the  more  salient  points  in  this  wort. 
Many  of  the  views  which  have  been  advanced  areliighly 
speculative,  and  some  no  doubt  will  prove  erroneous ; 
but  I  have  in  every  case  given  the  reasons  which  have 
led  me  to  one  view  rather  thaa  to  another.  It  seemed 
worth  while  to  try  how  far  the  principle  of  evolution 
would  throw  light  on  some  of  the  more  complex  pro- 
blems in  the  natural  history  of  man.  False  facts  are 
highly  injurious  to  the  progress  of  science,  for  they  often 
long  endure;  bnt  false  views,  if  supported  by  some 
evidence,  do  little  harm,  as  every  one  takes  a  salutary 
pleasure  in  proving  their  falseness;  and  when  this  is 
done,  one  path  towards  error  is  closed  and  the  road  to 
truth  is  often  at  the  same  time  opened. 

The  main  conclusion  arrived  at  in  this  work,  and  now 
held  by  many  natiu-alists  who  are  well  competent  to 
form  a  sound  jndgment,  is  that  man  is  descended  from 
some  less  highly  organised  form.  The  grounds  upon 
which  this  conclusion  rests  will  never  be  shaken,  for  the 
close  similarity  between  man  and  the  lower  animals  in 
embryonic  development,  as  well  as  in  innumerable 
points  of  structure  and  constitution,  both  of  high  and 
of  the  most  trifling  importance, — the  rudiments  which 
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lie  retMiLSy  ^zA  the  ftbzK>rnuJ  leT^Tsioiis  to  which  he 
19  occaaoxuJlT  liable. — are  £ftcts  wYdch  cinnot  be  dia- 
poted.  They  hare  loitz  been  known,  but  until  recently 
they  told  us  nothing  with  resp^rt  t.3  the  orioin  of 
num.  Xow  when  newed  br  the  li^rht  of  onr  know- 
ledge  of  the  whole  organic  world,  their  meaning  is 
nnmistakeaUe.  The  zteai  principle  o(  erolntion  stands 
up  dear  and  firm,  when  these  groups  of  facts  are  con- 
sidered in  connection  with  others,  such  as  the  mntnal 
affinities  of  the  memfers  of  the  same  group,  their 
geographical  di^tribction  in  past  and  present  times, 
and  their  geologie4il  ^necesdon.  It  is  incredible  that 
all  these  facts  should  speak  &bely.  He  who  is  not 
content  to  loijk,  like  a  sarage,  at  the  phenomena  of 
nature  as  disconnected,  cannot  any  longer  beliere  that 
man  is  the  work  of  a  separate  act  of  creation.  He  will 
be  forced  to  admit  that  the  close  resemblance  of  the 
embryo  of  man  to  that,  for  instance,  of  a  dog — the  con- 
straction  of  his  skull,  limbs,  and  whole  frame,  indepen- 
dently of  the  uses  to  which  the  ports  may  be  put,  on 
the  same  plan  with  that  of  other  mammals — the  occa- 
sional reappearance  of  various  structures,  for  instance 
of  several  distinct  muscles,  which  man  does  not  nor- 
mally possess,  but  which  are  common  to  the  Quadm- 
mana — and  a  crowd  of  analogous  facts — all  point  in 
the  plainest  manner  to  the  conclusion  that  man  is  the 
co-descendant  ^ith  other  mammals  of  a  common  pro- 
genitor. 

We  have  seen  that  man  incessantly  presents  indi- 
vidual differences  in  all  parts  of  his  body  and  in  his 
mental  faculties.  These  diflferences  or  variations  seem 
to  be  induced  by  the  same  general  causes,  and  to  obev 
the  same  laws  as  with  the  lower  animals.  In  both 
cases  similar  laws  of  inheritance  prevaiL  Man  tends  to 
increase  at  a  greater  rate  than  his  means  of  subsistence ; 
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consequently  he  is  occasionally  subjected  to  a  severe 
struggle  for  existence,  and  nat-ural  selection  will  have 
effected  whatever  lies  within  its  scope.  A  succeaaioit 
of  strongly-marked  variations  of  a  similar  nature  are 
by  no  means  requisite ;  slight  fluctuating  differences 
in  the  individual  suffice  for  the  work  of  natural  eelec- 
tion.  We  may  feel  assured  that  the  inherited  effects 
of  the  long-continued  use  or  disuse  of  parts  will  have 
done  much  in  the  same  direction  with  natural  selection. 
Modifications  formerly  of  importance,  though  no  longer 
of  any  special  use,  will  be  long  inherited.  When  one 
part  is  modified,  other  parts  will  change  through  the 
principle  of  correlation,  of  whicli  we  liave  instances  in 
many  curious  cases  of  correlated  monstrosities.  Some- 
thing may  be  attributed  to  the  direct  and  definite 
action  of  the  surrounding  conditions  of  life,  such  as 
abundant  food,  heat,  or  moisture ;  and  lastly,  many 
characters  of  slight  physiological  importance,  some  in- 
deed of  considerable  importance,  have  been  gained 
through  sexual  selection. 

No  doubt  man,  as  well  as  every  other  animal,  pre- 
sents structures,  which  as  far  as  we  can  judge  with 
our  little  knowledge,  are  not  now  of  any  service  to 
him,  nor  have  been  so  during  any  former  period  of  his 
existence,  either  in  relation  to  his  general  conditions  of 
life,  or  of  one  sex  to  the  other.  Such  structures  cannot 
be  accounted  for  by  any  form  of  selection,  or  by  the 
inherited  effects  of  the  use  and  disuse  of  parts.  "We 
know,  however,  that  many  strange  and  strongly-marked 
peculiarities  of  structure  occasionally  appear  in  our 
domesticated  productions,  and  if  the  unknown  causes 
which  produce  them  were  to  act  more  uniformly,  they 
would  probably  become  common  to  all  the  individuals 
of  the  species.  We  may  hope  hereafter  to  understand 
something  about  the  causes  of  such  occasional  modi- 
2  q2 
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fications,  especially  through  the  study  of  monstrosities : 
hence  the  labours  of  experimentalists,  such  as  those  of 
M.  Camille  Dareste,  are  full  of  promise  for  the  future. 
In  the  greater  number  of  cases  we  can  only  say  that  the 
cause  of  each  slight  yariation  and  of  each  monstrosity 
lies  much  more  in  the  nature  or  constitution  of  the 
organism,  than  in  the  nature  of  the  surrounding  con- 
ditions ;  though  new  and  changed  conditions  certainly 
play  an  important  part  in  exciting  organic  changes  of 
all  kinds. 

Through  the  means  just  specified,  aided  perhaps  by 
others  as  yet  undiscovered,  man  has  been  raised  to  his 
present  stata  But  since  he  attained  to  the  rank  of 
manhood,  he  has  diverged  into  distinct  races,  or  as  they 
may  be  more  appropriately  called  sub-species.  Some 
pf  these,  for  instance  the  Negro  and  European,  are  so 
distinct  that,  if  specimens  had  been  brought  to  a  natu- 
ralist without  any  further  information,  they  would  un- 
doubtedly have  been  considered  by  him  as  good  and 
true  species.  Nevertheless  all  the  races  agree  in  so 
many  unimportant  details  of  structure  and  in  so  many 
mental  peculiarities,  that  these  can  be  accounted  for 
only  through  inheritance  from  a  common  progenitor ; 
and  a  progenitor  thus  characterised  would  probably 
have  deserved  to  rank  as  man. 

It  must  not  be  supposed  that  the  divergence  of 
each  race  from  the  other  races,  and  of  all  the  races 
i'rom  a  common  stock,  can  be  traced  back  to  any  one 
pair  of  progenitors.  On  the  contrary,  at  every  stage 
in  the  process  of  modification,  all  the  individuals  which 
were  in  any  way  best  fitted  for  their  conditions  of  life, 
though  in  different  degrees,  would  have  survived  in 
greater  numbers  than  the  less  well  fitted.  The  pro- 
cess would  have  been  like  that  followed  by  man,  when 
he  does  not  intentionally  select  particular  individuals, 
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but  breeds  from  all  tlie  superior  and  neglects  all  the 
inferior  individuals.  He  thus  slowly  but  surely  modi- 
fies his  stock,  and  unconsciously  forms  a  new  strain. 
So  with  respect  to  modifications,  acquired  indepen- 
dently of  selection,  and  due  to  variations  arising  from 
the  nature  of  the  organism  and  the  action  of  the  sur- 
rounding conditions,  or  from  changed  habit*  of  life,  no 
single  pair  will  have  been  modiiied  in  a  much  greater 
degree  than  the  other  pairs  which  inhabit  the  same 
country,  for  all  will  have  been  continually  blended 
through  free  intercrossing. 

By  considering  the  embryological  structure  of  man, 
— the  homologies  which  he  presents  with  tlie  lower 
animals, — the  rudiments  which  he  retains, — and  the 
reversions  to  which  be  is  liable,  we  can  partly  recall 
in  imagination  the  former  condition  of  our  early  pro- 
genitors ;  and  can  approximately  place  them  in  their 
proper  position  in  the  zoological  series.  We  thus  learn 
that  man  ia  descended  from  a,  hairy  quadruped,  fur- 
nished with  a  tail  and  pointed  ears,  probably  arboreal 
in  its  habits,  and  an  inhabitant  of  the  Old  World. 
This  creature,  if  its  whole  structure  had  been  examined 
by  a  uatoralist,  would  have  been  classed  amongst  the 
Quadrumana,  as  surely  as  would  the  common  and  still 
more  ancient  progenitor  of  the  Old  and  New  World 
monkeys.  The  Quadrumana  and  all  the  higher  mam- 
mals are  probably  derived  from  an  ancient  marsupial 
animal,  and  this  through  a  long  hne  of  diversified 
forms,  either  from  some  reptile-like  or  some  amphibian- 
like  creature,  and  this  again  from  some  fish-like  animal. 
In  the  dim  obscurity  of  the  past  we  can  see  that  the 
early  progenitor  of  all  the  Vertebrata  must  have  been 
an  aquatic  animal,  provided  with  branchiffi,  withthe  two 
sexes  imited  in  tlie  same  individual,  and  with  the  most 
important  organs  of  the  body  (such  as  the  bruin  and 
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heart)  imperfectly  developed.  This  animal  seems  to 
have  been  more  like  the  larvae  of  our  existing  marine 
Ascidians  than  any  other  known  form. 

The  greatest  diflScnlty  which  presents  itself,  when 
we  are  driven  to  the  above  conclusion  on  the  origin  of 
man,  is  the  high  standard  of  intellectual  power  and  of 
moral  disposition  which  he  has  attained.  But  every  one 
who  admits  the  general  principle  of  evolution,  must  see 
that  the  mental  powers  of  the  higher  animals,  which 
are  the  same  in  kind  with  those  of  mankind,  though 
so  different  in  degree,  are  capable  of  advancement. 
Thus  the  interval  between  the  mental  powers  of  one 
of  the  higher  apes  and  of  a  fish,  or  between  those 
of  an  ant  and  scale-insect,  is  immense.  The  develop- 
ment of  these  powers  in  animals  does  not  offer  any 
special  difficulty;  for  with  our  domesticated  animals, 
the  mental  faculties  are  certainly  variable,  and  the 
variations  are  inherited.  No  one  doubts  that  these 
faculties  are  of  the  utmost  importance  to  animals  in  a 
state  of  nature.  Therefore  the  conditions  are  favour- 
able for  their  development  through  natural  selection. 
The  same  conclusion  may  be  extended  to  man;  the 
intellect  must  have  been  all-important  to  him,  even  at 
a  very  remote  period,  enabling  him  to  use  language, 
to  invent  and  make  weapons,  tools,  traps,  &c. ;  by 
which  means,  in  combination  with  his  social  habits, 
he  long  ago  became  the  most  dominant  of  all  living 
creatures. 

A  great  stride  in  the  development  of  the  intellect 
will  have  followed,  as  soon  as,  through  a  previous  consi- 
derable advance,  the  half-art  and  half-instinct  of  lan- 
guage came  into  use ;  for  the  continued  use  of  language 
will  have  reacted  on  the  brain,  and  produced  an  in- 
herited effect ;  and  this  again  will  have  reacted  on  the 
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improvement  of  language.  The  large  size  of  the  brain 
in  man,  in  comparison  with  that  of  the  lower  animals, 
relatively  to  the  size  of  their  bodies,  may  be  attributed 
in  chief  part,  as  Mr.  Chaimcey  Wright  has  well  re- 
marked,^ to  the  early  use  of  some  simple  form  of 
language, — that  wonderful  engine  which  afSses  signs 
to  all  sorts  of  objects  and  qualities,  and  excites  trains 
of  thought  which  would  never  arise  from  the  mere  im- 
pression of  the  senses,  and  if  they  did  arise  could  not 
be  followed  out.  The  higher  intellectual  powers  of 
man,  such  as  those  of  ratiocination,  abstraction,  self- 
consciousness,  &c.,  will  have  followed  from  the  con- 
tinued improvement  of  other  mental  faculties ;  but 
without  considerable  culture  of  the  mind,  both  in  the 
race  and  in  the  individual,  it  is  doubtful  whether  these 
high  powers  would  be  exercised,  and  thus  fully  attained. 

The  development  of  the  moral  qualities  is  a  more 
interesting  and  difficult  problem.  Their  foundation 
lies  in  the  social  instincts,  including  in  this  terra  the 
family  ties.  These  instincts  are  of  a  highly  complex 
nature,  and  in  the  case  of  the  lower  animals  give 
special  tendencies  towards  certain  deiinite  actions ;  but 
the  more  important  elements  for  us  are  love,  and  the 
distinct  emotion  of  sympathy.  Animals  endowed  with 
the  social  instincts  take  pleasure  in  eat^h  otJier's  com- 
pany, warn  each  other  of  danger,  defend  and  aid  each 
other  in  many  ways.  These  instincts  are  not  extended 
to  all  the  individuals  of  the  species,  but  only  to  those 
of  the  same  community.  Aa  they  are  highly  beneficial 
to  the  species,  they  have  in  all  probability  been  acquired 
through  natural  selection. 

A  moral  being  ia  one  who  is  capable  of  comparing 
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his  past  and  future  actions  and  motives, — of  approving 
of  some  and  disapproving  of  others ;  and  the  fact  that 
man  is  the  one  being  who  with  certainty  can  be  thus 
designated  makes  the  greatest  of  all  distinctions  be- 
tween him  and  the  lower  animals.  But  in  our  third 
chapter  I  have  endeavoured  to  shew  that  the  moral 
sense  follows^  firstly,  from  the  enduring  and  always 
present  nature  of  the  social  instincts,  in  which  respect 
man  agrees  with  the  lower  animals ;  and  secondly,  j^om 
his  mental  faculties  being  highly  active  and  his  impres- 
sions of  past  events  extremely  vivid,  in  which  respects 
he  differs  from  the  lower  animals.  Owing  to  this  con-^ 
dition  of  mind,  man  cannot  avoid  looking  backwards  and 
comparing  the  impressions  of  past  events  and  actions. 
He  also  continually  looks  forward.  Hence  after  some 
temporary  desire  or  passion  has  meistered  his  social  in* 
stincts,  he  will  reflect  and  compare  the  now  weakened 
impression  of  such  past  impulses,  with  the  ever  present 
social  instinct ;  and  he  will  then  feel  that  sense  of  dis- 
satisfaction which  all  unsatisfied  instincts  leave  behind 
them.  Consequently  he  resolves  to  act  differently  for 
the  future— and  this  is  conscience.  Any  instinct  which 
is  permanently  stronger  or  more  enduring  than  another, 
gives  rise  to  a  feeling  which  we  express  by  saying  that 
it  ought  to  be  obeyed.  A  pointer  dog,  if  able  to  reflect 
on  his  past  conduct,  would  say  to  himself,  I  ought  (as 
indeed  we  say  of  him)  to  have  pointed  at  that  hare 
and  not  have  yielded  to  the  passing  temptation  of 
hunting  it. 

Social  animals  are  partly  impelled  by  a  wish  to  aid 
the  members  of  the  same  community  in  a  general 
manner,  but  more  commonly  to  perform  certain  definite 
actions.  Man  is  impelled  by  the  same  general  wish  to 
aid  his  fellows,  but  has  few  or  no  special  instincts. 
He  differs  also  from  the  lower  animals  in  being  able 
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to  express  his  desires  by  words,  which  thus  become 
the  guide  to  the  aid  required  and  bestowed.  The 
motive  to  give  aid  is  likewise  somewhat  modified  in 
man :  it  no  longer  consists  solely  of  a  blind  instinctive 
impulse,  but  ia  largely  influenced  by  the  praise  or 
blame  of  Ms  i'ellow  men.  Both  the  appreciation  and 
the  bestowal  of  praise  and  blame  rest  on  sympathy; 
aad  this  emotion,  as  we  have  seen,  is  one  of  the  most 
important  elements  of  the  social  instincts.  Sympathy, 
though  gained  as  an  instinct,  ia  also  much  sti-engthened 
by  exercise  or  habit  As  all  men  desire  their  own 
happiness,  praise  or  blame  is  bestowed  on  actions  and 
motives,  according  as  they  lead  to  this  end ;  and  as 
happiness  is  an  essential  part  of  the  general  good,  the 
greatest-happiness  principle  indirectly  serves  as  a  nearly 
safe  standard  of  right  and  wrong.  As  the  reasoning 
powers  advance  and  experience  is  gained,  the  more 
remote  effects  of  certain  lines  of  conduct  on  the 
character  of  the  individual,  and  on  the  general  good, 
are  perceived ;  and  then  the  self-regarding  virtues, 
from  coming  within  the  scope  of  public  opinion,  receive 
praise,  and  their  opposites  receive  blame.  But  with  the 
less  civilised  nations  reason  often  errs,  and  many  bad 
customs  and  base  superstitions  come  within  the  same 
scope,  and  conseqaently  are  esteemed  as  high  virtues, 
and  their  breach  as  heavy  crimes. 

The  moral  faculties  are  generally  esteemed,  and  with 
justice,  as  of  higher  value  thau  the  intellectual  powera 
But  we  should  always  bear  in  mind  that  the  activity  of 
the  mind  in  vividly  recalling  past  impressions  is  one  of 
the  fundamental  though  secondary  bases  of  conscience. 
This  fact  affords  tiie  strongest  ailment  for  educating 
and  stimulating  in  all  possible  ways  the  intellectual 
faculties  of  every  human  being.  No  doubt  a  man  with 
a  torpid  mind,  if  his  social  affections  and  sympathies  are 
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well  developed,  will  be  led  to  good  actions,  and  may 
have  a  fairly  seneitive  conscience.  But  whatever  ren- 
ders the  imagination  of  naen  more  vivid  and  strengthens 
the  habit  of  recalling  and  compariog  past  impressions, 
will  make  the  conscience  more  sensitive,  and  may  even 
compensate  to  a  certain  extent  for  weak  social  affections 
and  sympathies. 

The  moral  nature  of  man  baa  reached  the  highest 
standard  as  yet  attained,  partly  through  the  advance- 
ment of  the  reasoning  powers  and  consequently  of  a  just 
public  opinion,  hut  especially  through  the  sympathies 
being  rendered  more  tender  and  widely  diffused  throogh 
the  effects  of  hahit,  example,  instruction,  and  reflection. 
It  is  not  improbable  that  virtuous  tendencies  may 
through  long  practice  be  inherited.  With  the  more 
civilised  races,  the  conviction  of  the  existence  of  an 
all-seeing  Deity  has  had  a  potent  influence  on  the 
advancement  of  morality.  Ultimately  man  no  longer 
accepts  the  praise  or  blame  of  his  fellows  as  his  chief 
guide,  though  few  escape  this  influence,  but  his  habi- 
tual convictions  controlled  by  reason  afford  him  the 
safest  rule.  His  eonseienco  then  becomes  his  supreme 
judge  aud  monitor.  Nevertheless  tlie  first  founilation 
or  origin  of  the  moral  sense  lies  in  the  social  instincts, 
including  sympathy ;  and  these  instincts  no  doubt  were 
primarily  gained,  as  in  the  ease  of  the  lower  animals. 
through  natural  selection. 

The  belief  in  God  has  often  been  advanced  as  not 
only  the  greatest,  but  the  most  complete  of  all  the 
distinctions  between  man  and  the  lower  animals.  It  ia 
however  impossible,  as  we  have  seen,  to  maintain  that 
this  belief  is  innate  or  instinctive  in  man.  On  the 
other  hand  a  belief  in  all-pervading  spiritual  agencies 
aeems  to  be  uuivetsal;  and  apparently  follows  from  i 
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considerable  advance  in  the  reasoning  powers  of  man, 
and  from  a  still  greater  advance  in  liis  facnltiea  of  im- 
agination, eurioBity  and  wonder.  I  am  aware  that  the 
assumed  instinctive  belief  in  God  has  been  used  by  many 
persons  as  an  argument  for  His  existence.  But  this 
is  a  rash  argument,  as  we  should  thus  be  compelled  to 
believe  in  the  existence  of  niEiny  cruel  and  malignant 
spirits,  possessing  only  a  little  more  power  than  man ; 
for  the  belief  in  them  is  far  more  general  tLan  of  a 
beneficent  Deity.  The  idea  of  a  universal  and  bene- 
ficent Creator  of  the  universe  does  not  seem  to  arise  in 
the  mind  of  man,  until  he  has  been  elevated  by  long- 
oontinued  culture. 

He  who  believes  in  the  advancement  of  man  from 
some  lowly-organised  form,  will  naturally  ask  how  does 
this  bear  on  the  belief  in  the  immortality  of  the  soul. 
The  bai-barouB  races  of  mau,  as  Sir  J.  Lubbock  has 
shewn,  possess  no  clear  belief  of  this  kind ;  but  argu- 
ments derived  irom  the  primeval  beliefe  of  savages  are, 
as  we  have  just  seen,  of  Kttle  or  no  avail.  "  Few  persona 
feel  any  anxiety  from  the  impossibility  of  determining 
at  what  precise  period  in  the  development  of  the  indi- 
vidual, from  the  first  trace  of  the  minute  germinal 
vesicle  to  the  child  either  before  or  after  birtb,  man 
becomes  an  immortal  beiog;  and  there  is  no  greater 
cause  for  anxiety  because  the  period  in  the  gradually 
ascending  orgauic  scale  cannot  possibly  be  determined,^ 

I  am  aware  that  the  conclusions  arrived  at  in  this 
work  will  be  denounced  by  some  as  highly  irreligious; 
but  he  who  thus  denounces  them  is  bound  to  shew  why 
it  is  more  irreligious  to  explain  the  origin  of  man  as 
a  distinct  species  by  descent  from  some  lower  form. 
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through  the  laws  of  variation  and  natural  selection, 
than  to  explain  the  birth  of  the  individual  through  the 
laws  of  ordinary  reproduction.  The  birth  both  of  the 
species  and  of  the  individual  are  equally  parts  of  that 
grand  sequence  of  events,  which  our  minds  refuse  to 
accept  as  the  result  of  blind  chance.  The  understand- 
ing revolts  at  such  a  conclusion,  whether  or  not  we 
are  able  to  believe  that  every  slight  variation  of  struc- 
ture,— ^the  union  of  each  pair  in  marriage, — ^the  disse- 
mination of  each  seed, — ^and  other  such  events,  have 
all  been  ordained  for  some  special  purpose. 

Sexual  selection  has  been  treated  at  great  length  in 
these  volumes ;  for,  as  I  have  attempted  to  shew,  it  has 
played  an  important  part  in  the  history  of  the  organic 
world.  As  summaries  have  been  given  to  each  chapter, 
it  would  be  superfluous  here  to  add  a  detailed  sum- 
mary. I  am  aware  that  much  remains  doubtful,  but  I 
have  endeavoured  to  give  a  fair  view  of  the  whole  case* 
In  the  lower  divisions  of  the  animal  kingdom,  sexual 
selection  seems  to  have  done  nothing:  such  animals 
are  often  affixed  for  life  to  the  same  spot,  or  have  the 
two  sexes  combined  in  the  same  individual,  or  what  is 
still  more  important,  their  perceptive  and  intellectual 
faculties  are  not  sufficiently  advanced  to  allow  of  the 
feelings  of  love  and  jealousy,  or  of  the  exertion  of  choice. 
"When,  however,  we  come  to  the  Arthropoda  and  Verte* 
brata,  even  to  the  lowest  classes  in  these  two  great  Sub- 
Kingdoms,  sexual  selection  has  effected  much;  and  it 
deserves  notice  that  we  here  find  the  intellectual  facul- 
ties developed,  but  in  two  very  distinct  lines,  to  the 
highest  standard,  namely  in  the  Hymenoptera  (ants, 
bees,  &c.)  amongst  the  Arthropoda,  and  in  the  Mam- 
malia, including  man,  amongst  the  Vertebrata. 

In  the  most  diatiivcl  classes  of  the  animal  kingdom, 
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witli  mammals,  birds,  reptiles,  fishes,  inaects,  and  even 
crustaceans,  the  differences  between  tlie  seses'foUow 
almost  exactly  the  same  rales.  The  males  are  almost 
always  the  wooers ;  and  they  alone  are  armed  with  spe- 
cial weapons  for  fighting  with  their  rivals.  They  are 
^nerally  stronger  and  larger  tJian  the  females,  and  are 
endowed  with  the  requisite  qualities  of  courage  and  pug- 
nacity. They  are  provided,  either  exclusively  or  in  a 
much  higher  degree  than  the  females,  with  organs  for 
producing  vocal  or  instrumental  music,  and  with  odori- 
ferous glands.  They  are  ornamented  with  infinitely 
diversified  appendages,  and  with  the  most  brilliant  or 
conspicuous  colours,  often  arranged  in  elegant  patterns, 
whilst  the  females  are  lel't  unadorned.  "When  the  sexes 
dill'er  in  more  important  structures,  it  is  the  male  which 
is  provided  with  special  sense-organs  for  discovering  the 
female,  with  locomotive  organs  for  reaching  her,  and 
often  with  prehensile  organs  for  holding  her.  These 
various  structures  for  securing  or  charming  the  female 
are  often  developed  in  the  male  during  only  part  of  the 
year,  namely  the  breeding  season.  They  have  in  many 
cases  been  transferred  in  a  greater  or  less  degree  to 
the  females;  aud  in  the  latter  case  they  appear  .in 
her  as  mere  rudiments.  They  are  lost  by  the  males 
after  emasculation.  Generally  they  are  not  developed 
in  the  male  during  early  youth,  but  appear  a  short 
time  before  the  age  for  reproductiou.  Hence  in  most 
cases  the  young  of  both  sexes  resemble  each  other ; 
and  the  female  resembles  her  young  ofiapring  through- 
out life.  In  almost  every  great  class  a  few  anomalous 
cases  occur  in  which  there  baa  been  an  almost  complete 
transposition  of  the  characters  proper  to  the  two  sexes ; 
the  females  assuming  characters  which  properly  belong 
to  the  males.  This  surprising  uniformity  in  the  laws 
regulating  the  differences  between  the  sexes  in  so  many 
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and  such  widely  separated  classes,  is  intelligible  if  we 
admit  the  action  throughout  all  the  higher  divisions 
of  the  animal  kingdom  of  one  common  cause,  namely 
sexual  selection. 

Sexual  selection  depends  on  the  success  of  certain 
individuals  over  others  of  the  same  sex  in  relation  to 
the  propagation  of  the  species ;  whilst  natural  selection 
depends  on  the  success  of  both  sexes,  at  all  ages,  in  re- 
lation to  the  general  conditions  of  life.  The  sexual 
struggle  is  of  two  kinds ;  in  the  one  it  is  between  the 
individuals  of  the  same  sex,  generally  the  male  sex,  in 
order  to  drive  away  or  kill  their  rivals,  the  females 
remaining  passive;  whilst  in  the  other,  the  struggle  is 
likewise  between  the  individuals  of  the  same  sex,  in 
order  to  excite  or  charm  those  of  the  opposite  sex, 
generally  the  females,  which  no  longer  remain  passive, 
but  select  the  more  agreeable  partners.  This  latter 
kind  of  selection  is  closely  analogous  to  that  which  man 
unintentionally,  yet  effectually;  brings  to  bear  on  his 
domesticated  productions,  when  he  continues  for  a  long 
time  choosing  the  most  pleasing  or  useful  individuals, 
without  any  wish  to  modify  the  breed. 

The  laws  of  inheritance  determine  whether  charac- 
ters gained  through  sexual  selection  by  either  sex  shall 
be  transmitted  to  the  same  sex,  or  to  both  sexes ;  as 
well  as  the  age  at  which  they  shall  be  developed.  It 
appears  that  variations  which  arise  late  in  life  are  com- 
monly transmitted  to  one  and  the  same  sex.  Vari- 
ability is  the  necessary  basis  for  the  action  of  selection, 
and  is  wholly  independent  of  it.  It  follows  from  this, 
that  variations  of  the  same  general  nature  have  often 
been  taken  advantage  of  and  accumulated  through 
sexual  selection  in  relation  to  the  propagation  of  the 
species,  and  through  natural  selection  in  relation  to  the 
general  purposes  of  life.    Hence  secondary  sexual  cha- 
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ractera,  when  equally  transmitted  to  both  sexes  can  be 
diatinguislied  from  ordinary  specific  characters  only  by 
the  light  of  analogy.  The  modifications  acquired  through 
sexual  selection  are  often  so  strongly  prononnced  that 
the  two  sexes  have  frequently  been  ranked  as  distinct 
species,  or  even  as  distinct  genera.  Such  strongly- 
marked  differences  must  be  in  some  manner  highly  im- 
portant ;  and  we  know  that  they  have  been  acquired  in 
some  instances  at  the  cost  not  only  of  inconvenience, 
but  of  exposure  to  actual  danger. 

The  belief  in  the  power  of  sexual  selection  rests 
chiefly  on  the  following  considerations.  The  characters 
which  we  have  the  beat  reason  for  supposing  to  have 
been  thus  acquired  are  confined  to  one  sex ;  and  this 
alone  renders  it  probable  that  they  are  in  some  way 
connected  with  the  act  of  reproduction.  These  charac- 
ters in  innumerable  instances  are  fully  developed  only 
at  maturity ;  and  otten  during  only  a  part  of  the  year, 
which  is  always  the  breerling-aeoson.  The  males  (pass- 
ing over  a  few  exceptional  cases)  are  the  most  active  in 
courtship ;  they  are  the  best  armed,  and  are  rendered 
the  most  attractive  in  various  ways.  It  is  to  he  espe- 
cially observed  that  the  males  display  their  attractions 
with  elaborate  care  in  the  presence  of  the  females ; 
and  that  they  rarely  or  never  display  them  excepting 
during  the  season  of  love.  It  is  incredible  that  all  this 
display  should  be  purposeless.  Lastly  we  have  distinct 
evidence  with  some  quadrupeds  and  birds  that  the  indi- 
viduals of  the  one  sex  are  capable  of  feeling  a  strong 
antipathy  or  preference  for  certain  individuals  of  the 
opposite  sex. 

Bearing  these  facts  in  mind,  and  not  forgetting  the 
marked  results  of  man's  unconscious  selection,  it  seems 
to  me  almost  certain  that  if  the  individuals  of  one  sex 
were  during  a  long  series  of  generations  to  prefer  pair- 
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ing  with  certain  individuals  of  the  other  sex,  charac- 
terised in  some  peculiar  manner,  the  offspring  would 
slowly  but  surely  become  modified  in  this  same  manner. 
I  have  not  attempted  to  conceal  that,  excepting  when 
the  males  are  more  numerous  than  the  females,  or  when 
polygamy  prevails,  it  is  doubtful  how  the  more  attrac- 
tive males  succeed  in  leaving  a  larger  number  of  off- 
spring to  inherit  their  superiority  in  ornaments  or  other 
charms  than  the  less  attractive  males ;  but  I  have  shewn 
that  this  would  probably  follow  from  the  females, — espe- 
cially the  more  vigorous  females  which  would  be  the  first 
to  breed,  preferring  not  only  the  more  attractive  but  at 
the  same  time  the  more  vigorous  and  victorious  males. 

Although  we  have  some  positive  evidence  that  birds 
appreciate  bright  and  beautiful  objects,  as  with  the 
Bower-birds  of  Australia,  and  although  they  certainly 
appreciate  the  power  of  song,  yet  I  fully  admit  that  it 
is  an  astonishing  fact  that  the  females  of  many  birds 
and  some  mammals  should  be  endowed  with  sufficient 
taste  for  what  has  apparently  been  effected  through 
sexual  selection ;  and  this  is  even  more  astonishing  in 
the  case  of  reptiles,  fish,  and  insects.  But  we  really 
know  very  little  about  the  minds  of  the  lower  animals. 
It  cannot  be  supposed  that  male  Birds  of  Paradise  or 
Peacocks,  for  instance,  should  take  so  much  pains  in 
erecting,  spreading,  and  vibrating  their  beautiful  plumes 
before  the  females  for  no  purpose.  We  should  remember 
the  fact  given  on  excellent  authority  in  a  former  chap- 
ter, namely  that  several  peahens,  when  debarred  from 
an  admired  male,  remained  widows  during  a  whole 
season  rather  than  pair  with  another  bird. 

Nevertheless  I  know  of  no  fact  in  natural  history 
more  wonderful  than  that  the  female  Argus  pheasant 
should  be  able  to  appreciate  the  exquisite  shading  of 
the  ball-and-socket  ornaments  and  the  elegant  patterns 
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on  the  wing-feathers  of  the  male.  He  wlio  thinks  that 
the  ma.le  was  created  as  he  now  exists  mast  admit  that 
the  great  plumes,  which  prepeut  the  winga  from  being 
nsed  for  flight,  and  which,  aa  well  aa  the  primary 
feathers,  are  displayed  in  a  manner  quite  peculiar  to 
this  oue  species  during  the  act  of  courtehipj  and  at  no 
other  time,  were  given  to  him  as  an  ornament.  If  ao, 
he  muat  likewise  admit  that  the  female  was  created  and 
endowed  with  the  capacity  of  appreciating  such  orna- 
ments. I  differ  qnly  in  the  conviction  that  the  male 
Argus  pheasant  acquired  his  beauty  gradually,  through 
the  females  having  preferred  during  many  genera- 
tions the  more  highly  ornamented  males ;  the  testhetic 
capacity  of  the  females  having  been  advanced  through 
exercise  or  habit  in  the  same  manner  as  our  own  taste 
is  gradually  improved.  In  the  male,  through  the  for- 
tunate cliance  of  a  few  feathers  not  having  been  modified, 
we  can  distinctly  see  how  simple  spots  with  a  little 
fulvous  shading  on  one  aide  might  have  been  de- 
veloped hy  small  and  graduated  steps  into  the  won- 
dert'ul  ball-and-socket  ornaments ;  and  it  is  probable 
that  tliey  were  actually  thus  developed. 

Everyone  who  admits  the  principle  of  evolution,  and 
yet  feels  great  difficulty  in  admitting  that  female 
mammals,  birds,  reptiles,  and  fish,  could  have  acquired 
the  high  standard  of  taste  which  is  implied  by  the 
beauty  of  the  males,  and  which  generally  coincides  with 
our  own  standard,  should  reflect  that  in  each  member 
of  the  vertebrate  series  the  ner^e-cells  of  the  brain  are 
the  direct  oQshoots  of  those  posBessed  by  the  common 
progenitor  of  the  whole  group.  It  thus  becomes  intel- 
ligible that  the  brain  and  mental  faculties  should  be 
capable  under  similar  conditions  of  nearly  the  same 
course  of  development,  and  consequently  of  performing 
nearly  the  same  functions. 

VOL,  II.  2   D 
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The  reader  who  has  taken  the  trouble  to  go  through 
the  several  chapters  devoted  to  sexual  selection,  will  be 
able  to  judge  how  far  the  conclusions  at  which  I  have  ar- 
rived are  supported  by  sufficient  evidence.  If  he  accepts 
these  conclusions,  he  may,  I  think,  safely  extend  them 
to  mankind ;  but  it  would  be  superfluous  here  to  repeat 
what  I  haye  so  lately  said  on  the  manner  in  which 
sexual  selection  has  apparently  acted  on  both  the  male 
and  female  side,  causing  the  two  sexes  of  man  to  differ 
in  body  and  mind,  and  the  several  races  to  differ  from 
each  other  in  various  characters,  as  well  as  from  their 
ancient  and  lowly-organised  progenitors. 

He  who  admits  the  principle  of  sexual  selection  will 
be  led  to  the  remarkable  conclusion  that  the  cerebral 
system  not  only  regulates  most  of  the  existing  functions 
of  the  body,  but  has  indirectly  influenced  the  progressive 
development  of  various  bodily  structures  and  of  certain 
mental  qualities.  Courage,  pugnacity,  perseverance, 
strength  and  size  of  body,  weapons  of  all  kinds,  musical 
organs,  both  vocal  and  instrumental,  bright  colours, 
stripes  and  marks,  and  ornamental  appendages,  have 
all  been  indirectly  gained  by  the  one  sex  or  the  other, 
through  the  influence  of  love  and  jealousy,  through  the 
appreciation  of  the  beautiful  in  sound,  colour  or  form, 
and  through  the  exertion  of  a  choice  ;  and  these  powers 
of  the  mind  manifestly  depend  on  the  development  of 
the  cerebral  system. 

Man  scans  with  scrupulous  care  the  character  and 
pedigree  of  his  horses,  cattle,  and  dogs  before  he 
matches  them  ;  but  when  he  comes  to  his  own  marriage 
he  rarely,  or  never,  takes  any  such  care.  He  is  impelled 
by  nearly  the  same  motives  as  are  the  lower  animals 
when  left  to  their  own  free  choice,  though  he  is  in  so  liEir 
superior  to  them  that  he  highly  values  mental  charms 
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and  virtues.  On  the  other  hand  he  is  strongly  attracted 
by  mere  wealth  or  rank.  Yet  he  might  by  selection 
do  something  not  only  for  the  bodily  constitution  and 
frame  of  hie  offspring,  but  for  their  intellectual  and 
moral  qualities.  Both  sexes  ought  to  refrain  from 
marriage  if  in  any  marked  degree  inferior  in  body  or 
mind ;  but  such  hopes  are  Utopian  and  will  never  be 
even  partially  realised  until  the  laws  of  inheritance  are 
thoroughly  known.  All  do  good  serrice  whoaid  towards 
this  end.  When  the  principles  of  breeding  and  of  inhe- 
ritance are  better  understood,  we  shall  not  hear  ignorant 
members  of  our  legislature  rejecting  with  scorn  a  plan 
for  ascertaining  by  an  easy  method  whether  or  not  con- 
sanguineous marriages  are  injurious  to  man. 

The  advancement  of  the  welfare  of  mankind  is  a  most 
intricate  problem :  all  ought  to  refrain  from  marriage 
who  cannot  avoid  abject  poverty  tor  their  children  ;  for 
poverty  is  not  only  a  great  evil,  but  tends  to  its  own 
increase  by  leading  to  recklessness  in  marriage.  On  the 
other  hand,  as  Mr.  Galton  has  remarked,  if  the  prndent 
avoid  marriage,  whdst  the  reckless  many,  the  inferior 
members  will  tend  to  supplant  the  better  members  of 
society.  Man,  like  every  oiher  animal,  has  no  doubt  ad- 
vanced to  his  present  high  condition  through  a  struggle 
for  existence  consequent  on  his  rapid  multiplication ; 
and  if  be  is  to  advance  still  higher  he  nnist  remain 
subject  to  a  severe  struggle.  Otherwise  he  woHld  soon 
sink  into  indolence,  and  the  more  bigbly-^ifted  men 
would  not  be  more  successful  in  the  battle  of  life  than 
the  less  gifted.  Hence  our  natural  rate  of  increase, 
though  leading  to  many  and  obvious  evils,  must  not 
be  greatly  diminished  by  any  means.  There  should  be 
open  competition  for  all  men ;  and  the  most  able  should 
not  be  prevented  by  laws  or  customs  from  succeeding 
best  and  rearing  the  largest  number  of  offspring.  Im- 
2  D  2 
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portant  as  the  struggle  for  existence  has  been  and  even 
still  is,  yet  as  far  as  the  highest  part  of  man's  nature  is 
concerned  there  are  other  agencies  more  important.  For 
the  moral  qualities  are  advanced,  either  directly  or  in- 
directly, much  more  through  the  effects  of  habit,  the 
reasoning  powers,  instruction,  religion,  &c.,  than  through 
natural  selection ;  though  to  this  latter  agency  the  social 
instincts,  which  afforded  the  basis  for  the  development 
of  the  moral  sense,  may  be  safely  attributed. 

The  main  conclusion  arrived  at  in  this  work,  namely 
that  man  is  descended  from  some  lowly-organised  form, 
will,  I  regret  to  think,  be  highly  distasteful  to  many 
persons.     But  there  can  hardly  be  a  doubt  that  we  are 
descended  from  barbarians.    The  astonishment  which 
I  felt  on  first  seeing  a  party  of  Fuegians  on  a  wild 
and   broken   shore  will  never  be  forgotten  by  me, 
for  the  reflection  at  once  rushed  into  my  mind — 
such  were  our  ancestors.    These  men  were  absolutely 
naked  and  bedaubed  vnth  paint,  their  long  hair  was 
tangled,  their  mouths  frothed  with   excitement,  and 
their    expression   was    wild,   startled,   and  distrustful. 
They  possessed  hardly  any  arts,  and  like  wild  animals 
lived  on  what  they  could  catch ;  they  had  no  govern- 
ment, and  were  merciless  to  every  one  not  of  their  own 
small  tribe.    He  who  has  seen  a  savage  in  his  native 
land  will  not  feel  much  shame,  if  forced  to  acknowledge 
that  the  blood  of  some  more  humble  creature  flows 
'  in  his  veins.     For   my  own  part  I  would  as  soon  be 
descended  from  that  heroic  little  monkev,  who  braved 
his  dreaded  enemy  in  order  to   save  the  life   of  his 
keeper ;  or  from  that  old  baboon,  who,  descending  from 
the   mountains,   carried   away  in  triumph  his  young 
coinrade  from  a  crowd  of  astonished  dogs — as  from  a 
savage  who  delights  to  torture  his  enemies,  ofiers  up 
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bloody  sacrifices,  practises  infanticide  without  remorse, 
treats  his  wives  like  slaves,  knows  no  decency,  and  is 
haunted  by  the  grossest  superstitions. 

Man  may  be  excused  for  feeling  some  pride  at  having 
risen,  though  not  through  his  own  exertions,  to  the 
very  summit  of  the  organic  scale ;  and  the  fact  of  his 
having  thus  risen,  instead  of  having  been  aboriginally 
placed  there,  may  give  him  hopes  for  a  still  higher 
destiny  in  the  distant  future.  But  we  are  not  here 
concerned  with  hopes  or  fears,  only  with  the  truth  as 
far  as  our  reason  allows  us  to  discover  it  I  have  given 
the  evidence  to  the  best  of  my  ability ;  and  we  must 
acknowledge,  as  it  seems  to  me,  that  man  with  all  his 
noble  qualities,  with  sympathy  which  feels  for  the  most 
debased,  with  benevolence  which  extends  not  only  to 
other  men  but  to  the  humblest  living  creature,  with  his 
god-like  intellect  which  has  penetrated  into  the  move- 
ments and  constitution  of  the  solar  system — with  all 
these  exalted  powers — Man  still  bears  in  his  bodily 
frame  the  indelible  stamp  of  his  lowly  origin. 
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of  natural  selection,  i.  81 ;  shown 
by  birds  in  confinement,  for  certain 
persons,  ii.  110;  mutual,  of  birds, 
ii.  108. 
Africa,  probably  the  birthplace  of 
man,  i.  199 ;  South,  crossed  popu- 
lation of,  i.  225;  South,  retention 
of  colour  by  the  Dutch  in,  i.  242  ; 
South,  proportion   of  the  sexes  in 
the  butterflies  of,  i.  310;  tattooing 
practised   in,    ii.    339;    Northern, 
coiff'ure  of  natives  of,  ii.  340. 
Agassiz,  L.,  on  conscience  in  dogs,  i. 
78 ;  on  the  coincidence  of  the  races 
of  man  with  zoological  provinces,  i. 
218 ;  on  the  number  of  species  of 
man,  i.  226 ;  on  the  courtship  of  the 
land-snails,  i.  324;  on  the  bright- 
ness of  the   colours  of  male  fishes 
during  the  breeding  season,  ii.  13 ; 
on  the  frontal  protuberance  of  the 
males  of  Geophagus  and  Cichlay  ii. 
13,  20  ;  on  the  slight  sexual  differ- 
ences of  the  South  Americans,  ii. 
323 ;  on  the  tattooing  of  the  Ama- 
zonian Indians,  ii.  342. 
Age,  in  relation  to  the  transmission 
of  characters  in  birds,  ii.  183 ;  va- 
riation in  accordance  with,  in  birds, 
ii.  213. 
Agelxus  phcmiceusy  ii.  116. 
Ageronia  feroniay  noise  produced  by, 

i.  387. 
Agrioriy  dimorphism  in,  i.  363. 
Agrion  Bamhurii,  sexes  of,  i.  362. 
Agrionid^  difference  in  the  sexes  of, 

i.  362. 
Agrotis  exclamationis,  i.  369. 
Ague,   tertian,  dog    suffering   from, 

i.  13. 
AUhurus  poIytmtiSy  young  of,  ii.  220. 
Ainos,  hairiness  of  the,  ii.  321. 
Aka  torda,  young  of,  ii.  217, 


f^^^^^^^tijD^^^^^lS^^^^^    iSTHffiloi                 "5(«^^^1 

Alces  palmaia,  a.  253. 

Sahes,  i.  204 ;  Tocal  organs  of  the, 

1           Alder  and    Hancock,  MM.,  on    the 

ii.  331. 

Amphibianb,  L  313,  it  24;  breeding 

1         Algen,  Mr.,   TO  the  striduUtiou  of 

whilst  immature,  iL  315. 

1              Scolytus,  i.  379. 

■AmphioBW!,  1.  204. 

1           Auss,  J.  A.,  on  the  rekti.s  sise  of 

Amphipoda,  males  aeiually  mature 

thfl  uiee  of  CalhrAinus  ursinas,  ii. 

whil=  young,  ii.  215. 

280 ;  on  the  mane  of  Otaria  j^cda. 

Amcnopu  III.,  negro  character  of  fea- 

ii.  2S7  ;  on  the  pairing  of  se-nh,  ii. 

turea  of.  i.  217. 

colour  of  bats,  ii.  286. 

ANAtooous  variation  in  the  plumage 

AlLBN,  S.,  on  the  habits  of  Hoplo- 

ofblrds,  ii.  74. 

pUt-m,,  ii.  iS;   on   tha  plumes  of 

inos,  ii.  180. 

Anas  acuta,  male  plumage  of,  ii.  84. 

herons,  ii.  82 ;  on  the  vernal  moult 

or  Serodiat  b«b«lcw,  ii.  6i. 

Ajtas  boachat,  male  plumage  of,  ii.  94. 

1          Aludatob,  courtship  of  the  male,  i. 

Anaahistrionica,  iL  214. 

272,  ii.  29 ;   roaring  of  the  mate. 

Amalom«a  oscitana,  seies  and  young 

i.  331. 

of,  ii.  217  ;  wMte  nuptial  plumage 

AM4DAVAT,  pugnacity  of  male,  ii.  49. 

of;  ii.  228. 

Amadina  Latbami,  diaplaj    of  plum- 

Anatid^  voices  of,  ii.  60. 

^e  hy  the  male,  iL  95. 

Awa  Junius,  differenue  in  the  eeies 

1              age  by  the  mala,  ii.  &5. 

AjiOLft^AiOSB,     ostimstion    of    the 

,           AmaZONB,  butterflies  of  the,  L  309; 

beard  among  the,  ii.  349. 

iiBhe«oftha,ii.  17. 

AaiMAia,  cruelty  of  sayagea  to,  L  94 ; 

Akerioa,  variatioo  la  the  akuUs  of 

aborigines  of,  i.  lOS ;    wide  range 

wild,  L  132  i  characters  common  to 

ofabariglDes  of,  i.  21B;  lice  of  the 

man  and,  i.  IBo  ;  domestic,  change 
of  breeds  oi;  ii.  389. 

natives   of,  L  220;  general  beard- 

leuneu  of  the  oativei  of,  ii.  322. 

AUNEUDA,  i.  327. 

AueittiCA,   North,    bntterflies   of;    i. 

An.-toloba,  L  327. 

309  ;  Indians  ol,  women  a  oanse  of 

Aniilh  cristaifllus,  male,  crest  of,  ii. 

itrife  among  the,  ii.  33+;  Indians 

32;  pugnacity  of  the  male,  a  33; 

of,  their  DOtioni  of  female  beauty. 

throat-pouch  of,  ii.  33. 

it  344,  347. 

by,  i.  384. 

[               partsof,  i225;  piW  gfat«nes  in, 

AnKr  cygnoidei,  a.  114 ;  knob  at  the 

\               1.   233;    eiClDotioD    of    the   fouil 

base  of  the  beak  of,  ii.  129. 

Artaer  h-jperboreaa,  whitenest  of,  ii.  238. 

224 ;  slight  eexnal  differmm  of  the 

Anti^LOPB,   prong-homed,   boms    of, 

sborigliiea  of,  ii.  323;   prevaleace 

L38e. 

Ahbii:can    langnages,   often    higMy 

367  ;  boms  of,  L  289,  ii.  345  ;  ca- 

artificial, i.  112. 

nine  teeth  of  same  male,  il.  241 ; 

oae   of  home  oE,  ii.    251;    doTul 

oi;  i.  113}  and  MgrMH,  difference 

crests  in,   ii.  282 ;  dewlapa  of,  ii. 

of,  i.  247 ;  aversion  of;   to  hair  on 

284;  winter  change  of  two  apedea 

the   face,    ii.    348;    native,    varU- 

of,  ii.  299;  peculiar  markings  of. 

bility  of.  i.  326. 

ii.  29B. 

Amfu>phila,  on  the  jaws  o^  1.  342. 

AjsTcxssx,  furnished  with  oushioni  in 

themBleofPrniA*,  L343. 

leg.  of,  ii.  282,  285. 

AxPBieiA,  sJfinity  of,  to  the  ganoid 

i.  347. 
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AsUhocharis  oardamineSy  i.  388,  393, 
394 ;  sexual  difference  of  colour  in, 
1.409. 

Anthocharis  genutiay  i.  393. 

Anthocharis  sara,  i.  393. 

Anthophora  acervoruTn,  large  male  of, 
i.  347. 

Anthophora  rdit^i,  difference  of  the 
sexes  in,  i.  366. 

Anthus,  moulting  of,  ii.  83. 

ANTHBOPIDiC,  i.  195. 

Antigua,  Di*.  Nicholson's  observations 
on  yellow  fever  in,  i.  245. 

Antics  of  birds,  ii.  68. 

AntUocapra  americana,  horns  of,  i. 
289,  ii.  245. 

AntUope  hezoartica,  horned  females  of, 
ii.  246,  248;  sexual  difference  in 
the  colour  of,  ii.  288. 

AniHope  Dorcas  and  euchore,  ii.  245. 

Antilope  euchorey  horns  of,  ii.  251. 

Antilope  montanay  rudimentary  ca- 
nines in  the  young  male  of,  ii.  258. 

Antilope  nigery  sing-sing,  caamay  and 
gorgoUy  sexual  differences  in  the 
colours  of,  ii.  289. 

Antilope  oreaSy  horns  of,  i.  289. 

Antilope  saigay  polygamous  habits  of, 
i.  267. 

Antilope  strepsiceroSy  horns  of,  i.  289. 

Antilope  subgutturosay  absence  of  sub- 
orbital pits  in,  ii.  280. 

Antipathy,  shown  by  birds  in  con- 
finement, to  certain  persons,  ii.  110. 

Ants,  i.  186  ;  playing  together,  i.  39 ; 
memory  in,  i.  45;  intercommuni- 
cation of,  by  means  of  the  antennae, 
i.  58 ;  large  size  of  the  cerebral 
ganglia  in,  i.  145;  soldier-,  large 
jaws  of,  i.  155 ;  difference  of  the 
sexes  in,  i.  365 ;  recognition  of  each 
other  by,  after  separation,  i.  365. 

Ants,  White,  habits  of,  i.  364. 

Anura,  ii.  25. 

Apatania  muliebriSy  male  unknown,  i. 
314. 

ApathiiSy  difference  of  the  sexes  in,  i. 
366. 

Apatura  IriSy  i.  386,  388. 

Apes,  anthropomorphous,  i.  196; 
difference  of  the  young,  from 
the  adult,  1.  13;  building  plat- 
forms, i.  53 ;  probable  speedy  ex- 
termination of  the,  i.  201 ;  Gratio- 


let  on  the  erolutiMi  of,  i.  230 ; 
semi-erect  attitude  of  some,  i.  ]  42 ; 
mastoid  processes  of,  i.  143 ;  influ- 
ence of  the  jaw-muRcles  on  the  phy- 
siognomy of,  i.  144 ;  female,  desti- 
tute of  large  canines,  i.  156 ;  imi- 
tative faculties  of,  i.  161 ;  canine 
teeth  of  male,  ii.  241 ;  females  of 
some,  less  hairy  beneath  than  the 
males,  ii.  377. 

Apes,  long-armed,  their  mode  of  pro- 
gression, i.  143. 

Apia  mellificay  large  male  of,  i.  347. 

Apollo,  Greek  statues  of^  ii.  350. 

Apoplexy  in  C^yus  Azarse,  i.  12. 

Approbation,  influence  of  the  love 
of,  i.  86,  92,  164,  165. 

Appendages,  anal,  of  insects,  i.  342. 

Aprosmictus  scapulatus,  ii.  174. 

Aquatic  birds,  frequency  of  white 
plumage  in,  ii.  229. 

Aquila  chrysaetoSy  ii.  105. 

Arab  women,  elaborate  and  peculiar 
coiffure  of,  ii.  353. 

Arabs,  gashing  of  cheeks  and  temples 
among  the,  ii.  339. 

Arachnida,  i.  337. 

Araehan,  ai'tificial  widening  of  the 
forehead  by  the  natives  of,  ii.  351. 

Arboricohy  young  of,  ii.  190. 

ArcheopteryXy  i.  204. 

Arctiid^,  coloration  of  the,  i.  396. 

Ardea  asha,  rufescenSy  and  cmrulea^ 
change  of  colour  in,  ii.  231,  232. 

Ardea  cseruleay  breeding  in  immature 
plumage,  ii.  214. 

Ardea  gulariSy  change  of  plumage  in, 
ii.  232. 

Ardea  herodiaSy  love-gestures  of  the 
male,  ii.  68. 

Ardea  ludovicianay  age  of  mature  plu- 
mage in,  ii.  213 ;  continued  growth 
of  crest  and  plumes  in  the  male  of, 
ii.  216. 

Ardea  nycticoraXy  cries  of,  ii.  51. 

Ardeohy  young  oif,  ii.  190. 

Ardettay  changes  of  plumage  in,  ii. 
179. 

Argenteuil,  i.  29. 

Argus  pheasant,  ii.  72,  97,  181 ;  dis- 
play of  plumage  by  the  male,  ii. 
91 ;  ocellated  spots  of  the,  ii.  134, 
141 ;  gradation  of  characters  in 
the,  ii.  141. 


^^^^^^^Sn^^^^^roS^^^^SSSiS^^^^^^^^^B 

Argyll,  Duke- of,  the  fashioning  of 

Ateuchus  Bicati-icasas,  habits  o^  i.  376         ^^^H 

impiementa  peculiar  to  man,  i.  52  ; 

Atholia,  proportions  of  the  seies  in,  i.        ^^^H 

on    the    cainCest    In   man   between 

^^H 

right  and  wrong,  i.   104;  on  the 

physical  Wfekness  of  man,  i,  156  ; 

mals,  i.  44.                                            ^^H 

on  Che  primitive  ciTilisation  of  man. 

XvDOuis,   v.,    on   a   hymenopterous        ^^^H 

i.lSl;  nn  the  pitinmgeof  the  male 

parasite  with  a  sedentary  male,  i.           ^^^^B 

Argtu  pheasant,  li.  91 ;  on  Uroiticte 

273.                                                                             1 

AunmiON,  J.  J.,  on  the  pugnacity  of                    1 

birds,   ii.  lOT ;    do  Taiiat;  as   an 

male  birds,  ii.  43,  48;  on   Tetrao                   J 

object  in  nature,  ii.  230. 

tmpido,  ii.  50 ;  on  Ardea  nycticorax,         ■ 

Argytmis    aalaia,    caloDring    of    the 

il.  51 ;  on  Stumflta  luihvkiani.,  ii.       ^^H 

lower  surihoe  o^  i.  396. 

51  ;  on  the  vncnl  organs  of  Tstrao       ^^^H 

Aricoris  epOia,  aaiual  dilTeiences  in 

cupido,  iL  56 ;  on  the  dramming  of       ^^^H 

the  wings  of,  i.  345. 

the  male  Telraa  vmbellui,  ii.  61 ;        ^^^1 

AaiSTOCRACir,    inci'saaod    beauty   of 

on  sonndsptodncedbytha  nightjar,          ^^^B 

the,  ii.  356. 

Arms,  proporticaiB  of,  in  aoidiem  and 

artes  jota,  ii.   68 ;    on   the  spring                        1 

sailors,    L    116;    diroetioa    of  the 

change  of  colour  in  some  finches,                      J 

hnlr  on  the,  L  182. 

Arub  and  hands,  free   naa  of,   indi- 

116; on  the  turkey,  iL  119,1211         ^^^ 

rectly  correlated  with    diminution 

on  varbtloa  in  the   male  scarlet       ^^H 

ofcaaines,i.  144. 

tanager,  IL   126;  on  the  habits  of       ^^^H 

Pyranga  xitiva,  ii.  167 ;  on  local      ^^^H 

AaKOW-UEADa,  atone,  general  resem- 

blance of,  i.  23a. 

aneciei   of  birdi,  iL  ITl;   on  the      ^^^H 

AbHows,  use  of,  I  233. 

Abtkbies,  TBTUitioas  in  the  wmrae  of 

the,  1  loa 

young  females  of  TUmgra  aatina      ^^^^1 

AitTEBT,  effect  of  tjing,   upon  the 

acquiring  male  characters,  iL  180 ;        ^^" 

lateral  channels,  i.  116. 

en    the     immature    plumage    of 

Abthbopoda,  i.  328. 

thrnahes,  li.  185  j  on  the  immature 

AhT8  pnwtised  by  savagee,  L  234. 

plumage  of  bird.,  iL  186  eJ   sty.; 

AsCENBiOa,  mloured  incraatation  on 

the  rocks  of,  t,  326. 

plumage,   ii.  214;  OD  the  growth 

AaciDii,  affinity  of  tho  lancelet  to. 

of  the    crest  and    plumes    in   the 

male  Jrdm  Ivdo^eiana,  ii.  216 ;  on 

ao.^.    ' 

the  change  of  colour  in  soma  spe- 

AsciniASa,  i.  324;  bright  coloars  of 

cias  alArdea,  ii.  231 ;  on  the  apMn-         ^^ 

Inm  of  Merma  cuaullalus.  ii.  291 ;        _^^H 

Asinta,  Asiatic  and  A&icaa   ipedaa 

on  the  musk-rat,  ii.  239.                           ^^H 

of,  iL  306. 

AuDCBON    and    Bachman,    UM.,  on        ^^^H 

Atiiau  fenwjRW,  a  306. 

aqnirrela  fighting,  ii.  239  ;  on  the        ^^H 

Asa,  colonr-Tanatioiis  of  the,  ii.  305. 

Canadian  lyni,  a  267.                                 ^^^ 

Aides,  effeets  of  brandy  on  an,  i,  12  ; 

AOBTES.  N.  L.,  on  Alalia  oratattlha,                   m 

absence  of  the  thumb  in,  i.  140. 

ii.  32,33.                                                            I 

Alelea  heehO/ath,  ears  of,  L  23. 

ArsTBiUA.  half-castes  killed  by  the                     ■ 

Ateles  marginaius,  colour  of  the  ruff 

natives  of,  i.  220;  lice  of  the  nn-        ■ 

of;  iL  291 ;  hair  on  the  head  of,  ii. 

tives  of.  i.  220 ;  not  the  birihplace        ^^H 

109 ;  on  the  I'eoognition  of  a  dog 

of  man.  L   199;    prevalence  of  ft-       ^^^M 

by  a  turkey,  ii.  110  ;  on  the  selec- 

male infanticide  In,  li.  364.                     ^^^M 

tion  of  a  mate  by  ftmale  birds,  il. 

AuFTRALU,  South,  rariatlon   in  the       ^^^^H 

307. 

skulls  of  aborigines  of,  i.  108.               ^^^H 

Aleuohus,  Btridulalion  of,  i.  384. 

~'-^ 
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children  of,  ii.  318 ;  relative  height 
of  the  sexes  of^  ii.  320 ;  women  a 
cause  of  war  among  the,  ii.  323. 

Axis  deer,  sexual  difference  in  the 
colour  of  the,  ii.  290. 

Aymaras,  measurements  of  the,  i. 
119;  no  grey  hair  among  the,  ii. 
320 ;  hairlessness  of  the  face  in  the, 
iL  322  ;  long  hair  of  the,  ii.  348. 

A7.ARA^  on  the  proportion  of  men  and 
women  among  the  Guaranys,  i.  302 ; 
on  FaUxmedea  comutay  ii.  48 ;  on 
the  beards  of  the  Guaranys,  ii.  322  ; 
on  strife  for  women  among  the  Gu- 
anas, ii.  324;  on  infanticide,  ii.  344, 
364 ;  on  the  eradication  of  the  eye- 
brows and  eyelashes  by  the  Indians 
of  Paraguay,  ii.  348 ;  on  polyandry 
among  the  Guanas,  ii.  366  ;  celibacy 
unknown  among  the  savages  of 
South  America,  ii.  367;  on  the 
freedom  of  divorce  among  the 
Charruas,  ii.  372. 


B. 


Babbage,  C,  on  the  greater  propor- 
tion of  illegitimate  female  births, 
i.  302. 

Babirusa,  tusks  of  the,  ii.  264. 

Baboon,  employing  a  mat  for  shelter 
against  the  sun,  i.  53 ;  manifesta- 
tion of  memory  by  a,  i.  45 ;  pro- 
tected from  punishment  by  its  com- 
panions, i.  78 ;  rage  excited  in,  by 
reading,  i.  42. 

Baboon,  Cape,  mane  of  the  male,  ii. 
267 ;  Hamadryas,  mane  of  the  male, 
ii.  267. 

Baboons,  effects  of  intoxicating  li- 
quors on,  i.  12 ;  ears  of,  i.  23 ;  ma- 
nifestation of  maternal  affection  by, 
i.  41 ;  using  stones  and  sticks  as 
weapons,  i.  51 ;  co-operation  of,  i. 
75  ;  silence  of,  on  plundering  expe- 
ditions, i.  79  ;  diversity  of  the  men- 
tal faculties  in,  i.  110  ;  hands  of,  i. 
139 ;  habits  of,  i.  141 ;  variability 
of  the  tail  in,  i.  150 ;  appareut 
polygamy  of,  i.  266;  polygamous 
and  social  habits  of,  ii.  362. 
Bachman,  Dr.,  on  the  fertility  of  mu- 
lattoes,  i.  221. 


Baer,  K.  E.  von,  on  embryonic  deve- 
lopment, i.  14. 
Baoehot,  W.,  on  the  social  virtues 
among  primitive  men,   i.  93;    on 
the  value  of  obedience,  i.  162;  on 
human  progress,  i.  166 ;  on  the  per- 
sistence of  savage  tribes  in  classical 
times,  i.  239. 
Bailly,  £.   M.,  on  the  fighting  of 
stags,  ii.  252 ;  on  the  mode  of  fight- 
ing of  the  Italian  buffalo,  ii.  250. 
Bain,  A.,  on  the  sense  of  duty,  i.  71; 
aid  springing  from  sympathy,  i.  77  ; 
on   the   basis  of  sympathy,  i.  82 ; 
on  love  of  approbation,  &c.,  i.  86  ; 
on  the  idea  of  beauty,  ii.  354. 
Baird,  W.,  on  a  difference  in  colour 
between  the  males  and  females  of 
some  Entozoa,  i.  321. 
Baker,  Mr.,  observation  on  the  pro- 
portion of  the  sexes  in  pheasant- 
chicks,  i.  306. 
Baker,  Sir  S.,  on  the  fondness  of  the 
Arabs  for  discordant  music,  ii.  67  ; 
on  sexual  difference  in  the  colours 
of  an  antelope,  ii.  289  ;  on  the  ele- 
phant   and     rhinoceros    attacking 
white   or  grey  horses,  ii.  295 ;  on 
the  disfigurements  practised  by  the 
negroes,  ii.  296  ;  on  the  gashing  of 
the  cheeks  and  temples  practised  in 
Arab   countries,   ii.    339 ;    on  the 
coiffure  of  the  North  Africans,  ii. 
340 ;    on  the  perforation    of    the 
lower  lip  by  the  women  of  Latooka, 
ii.  341 ;  on  the  distinctive  charac- 
ters of  the  coiffure  of  central  Afri- 
can tribes,  ii.  342 ;  on  the   coiffure 
of  Arab  women,  ii.  353. 
"  Balz  "  of  the  Black-cock,  ii.  45, 100. 
Bantam,  Sebright,  i.  259,  294. 
Banteng,  horns  of,  ii.  247 ;    sexual 
differences  in  the  colours  of  the,  ii. 
289. 
Banyai,  colour  of  the,  ii.  346. 
Barbarism,   primitive,    of    civilised 

nations,  i.  181. 
Barbs,  filamentous,  of  the  feathers, 

in  certain  birds,  ii.  74. 
Barr,  Mr.,  on  sexual  preference  in 

dogs,  ii.  272. 
Barrington,  Daines,  on  the  language 
of  birds,  i.  55 ;  on  the  clucking  of 
the  hen,  ii.  51;  on  the  object  of 


the  song  of  birds,  iL  62;  on  the 
singing  of  female  hirds,  li.  54;  oa 
bii^  aoquiring  the  songs  of  other 
birds,  ii.  5b ;  on  the  mnBcles  of  the 
laiyax  [n  song-hirds,  ii.  55;  on  the 
want  of  the  power  ot'  song  by  ffemale 
birds,  li.  16^. 

Barbow,  on  the  widow-bird,  ii.  98. 

BAamjnT,  A.  D.,  on  the  tragopsn,  1. 
270 ;  on  the  development  of  the 
spniB  in  Crossoptilon  aaritvia,  i. 
290 ;  on  the  fighting  of  tha  males 
of  Plectiyipierut  gandimsiB,  ii.  46 ; 
on  the  knot,  li.  82;  on  display  in 
male  birds,  ii.  87;  on  the  dl^lay 
of  plnmage  bj  the  male  Folyplea- 
troa,  ii.  89 ;  on  CroasoptSon  nuri- 
ivm  and  PAasianta  Wallic/ai,  ii. 
93;  on  the  habits  o{  Lophnphoroi, 
il.  121;  on  the  oolourof  llie  mouth 
in  .SuflerosiKomis,  11.  129;  on  the 
incuhatioD  of  the  r^sowary,  li. 
204 ;  on  the  Caps  Bn^o,  il.  350  ; 

lopes,  il.  2S1;   on  the  fighting  of 
mile  wart-hogs,  it.  Z6t);  oaAmmo- 
inu/ua  tragrlapkia,  ii.  2H2;  on  f 
Golonrs  of  Cenopithecss  eapAw, 
291 ;  on  the  colours  of  the  faces 
monkeys,    it.    310 ;    on   the   naked 
garfaces  of  monkep,  ii.  3TT. 

Bartrah,  on  the  conrtship  of  tlie 
male  aliigstar.  li.  29. 

Basquii:   Wgoage,   highly  artificial, 


ir  actirity 


Bate,  C.  S.,  on  the 
of  male  cmatace 
proportions  of  the  seiei  in  crabs, 
315;  on  the  chels  of  oiiuLactia, ' 
;  on  the  relatire  elite  of  the 
1  the 


colon 


i.  332; 
L335. 


H,  W.,  0 
of    the   head    of  Amaioniai 
proportio! 


nong  A 


India 
of  the  I 

terflies,  i.  309;  "on  sexual  differ- 
ences in  the  wings  of  butterflies,  I. 
345;  on  the  field-cricket,  1.  353; 
on  Pyrodet  pukhtrnmta,  i.  387; 
on  the  horns  of  Lameillcom  beetles, 
i,  370,  371;  on  the  colonrs  of  fjii- 
oclix.  Sic.  i.  388;  on  the  eolora- 
tisD  of  tropical  hntterfiies,  i.  u91 ; 


on  the  Tariablllty  of  Papilio  Seaoi- 
tria  and  Children^,  i.  402  ;  on  male 
and   female  batterfiies    inhabiting 

inickry,  i.  411 ;  on  the  caterpiliar 
of  a  tiphinx,  i.  416 ;  on  the  vocal 
organs  of  the  umbrella-bird,  IL  58; 
OD  the  to^icans,  11.  237  ;  on  Brachy- 
vrus  calms,  11.  309, 

Batoeab,  knocking  out  two  upper  in- 
cisors, li.  340. 

Bairadbia,  11.  25 ;  eagerness  of  male, 
i.272. 

Baib,  sexoal  differences  In  the  colour 
of,  ii.  28e. 

Battle,  lair  of,  i.  182  ;  among  beetles, 
i.  375  ;  among  birds,  il.  40  ;  among 
mammals,  il.  239  et  aq. ;  In  man, 
li.  323. 

Bbab,  seioal  difference  in  the  forms 
of  the,  ii.  39 ;  in  the  colonr  of  the, 
11.  72. 

Beaee,  of  birds,  bright  colonrs  of,  ii. 

Beakd,  deietopment  of,  In  man 
317 ;  snalogy  of  the,  In  man 
the  quadmmaUB,  li.  31 9  ;  varia 
of  the  development  of  the,  )n  diffe-    • 
lent  races  of  men,  ii.  321 ;  estima 
tinn  of,  among  bearded  nations,  li. 
349 ;  probable   origin   of   the,  ii. 
379. 

Beards,  in  monkeys,  1.  192;  ofmam- 


ii.    108 ;    in    the   qoadrumana, 

Bi:autv,  sense  of,  In  animals,  i. 
sppreciatlun  ot^  by  birds,  ii.  1 
influence  of,  ii.  338,  343;  vs 
bility  of  the  stjindnrd  of;  ii.  37C 

Beavad,  Lieut.,  on  the  development! 
of  the  horns  in  Circus  Eldi,  1.  268. 

Beaver,  Instinct  and  intelligence  of 
the,  I.  37,  38  ;  voice  of  the,  11.  277 ; 
castorenmofthe,  11.279. 

Beaters,  battles  of  male,  il.  239. 

Beohstbin,  on  female  birds  choosing 
the  best  Eingec*  imoDg  the  males, 
11.  52;  on  rivalry  in  song-birds,  ii. 
53  ;  on  the  singing  of  female  birds, 
ii.  54  ;  on  birds  acignlring  the  songs 
of  other  birds,  ii,  55 ;  on  pairing 
the  canary  and  siskin," 
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BEDDOE. 


INDEX. 


BISCHOFF. 


a  sabvariety  of  the  monk  pigeon, 
ii.  132  ;  on  spurred  hens,  ii.  162. 

Beddoe,  Dr.,  on  causes  of  difference 
in  stature,  i.  115. 

Bee-eater,  ii.  56. 

Bees,   i.  73;    destruction  of  drones 

•  and  queens  by,  i.  82 ;  pollen-baskets 
and  stings  of,  i.  155;  female,  se- 
condary sexual  characters  of,  i.  254 ; 
difference  of  the  sexes  in,  i.  365. 

Beetle,  luminous  larva  of  a,  i.  345. 

Beetles,  i.  366  ;  size  of  the  cerebral 
ganglia  in,  i.  145 ;  dilatation  of 
the  fore  tarsi  in  male,  i.  343; 
blind,  i.  367 ;  stridulation  of,  i. 
378. 

Belgiuk,  ancient  inhabitants  of,  i. 
237. 

Bell,  Sir  C,  on  emotional  muscles  in 
man,  i.  5 ;  *^  snarling  muscles,"  i. 
127  ;  on  the  hand,  i.  141. 

Bell,  T.,  on  the  numerical  porpor- 
tion  of  the  sexes  in  moles,  i.  305 ; 
on  the  newts,  ii.  24 ;  on  the  croak- 
ing of  the  frog,  ii.  27  ;  on  the  dif- 
ference in  the  coloration  of  the 
sexes  in  Zootoca  vivipara,  ii.  36 ;  on 
moles  fighting,  ii.  239. 

Bell-bird,  sexual  difference  in  the 
colour  of  the,  ii.  79. 

Bell-birds,  colours  of,  ii.  228. 

Benevolence,  manifested  by  birds, 
ii.  109. 

Bennett,  A.  W.,  on  the  habits  of 
Bromcetis  irroratus,  ii.  205. 

Bennett,  Dr.,  on  birds  of  paradise,  ii. 
89. 

Bemicla  antarcttcay  colours  of,  ii. 
228. 

Bernicle  gander  pairing  with  a 
Canada  goose,  ii.  114. 

Bettoni,  £.,  on  local  differences  in 
the  nests  of  Italian  birds,  ii.  171. 

Bhoteas,  colour  of  the  beard  in,  ii. 
319. 

Bhringa,  disciform  tail-feathers  of,  ii. 
83. 

BQno,  sexual  differences  in  the  genus, 
i.  349. 

Bichat,  on  beauty,  ii.  354. 

Bile,  coloured,  in  many  animals,  i. 
323. 

BiMANA,  i.  190. 

BntDS,  imitations  of  the  songs  of  other 


birds  by,  i.  44;  dreaming,  i.  46 
language  of,  i.  55 ;  sense  of  beauty 
in,  i.  63 ;  pleasure  of,  in  incubation, 
i.  79 ;  male,  incubation  by,  1.  210 ; 
and  reptiles,  alliance  of,  i.  213 ; 
sexual  differences  in  the  beak  of 
some,  i.  255 ;  migratory,  arrival  of 
the  male  before  the  female,  i.  259 ; 
apparent  relation  between  polyga- 
my and  marked  sexual  differences 
in,  i.  270 ;  monogamous,  becoming 
polygamous  under  domestication,  i. 
270 ;  eagerness  of  male  in  pursuit 
of  the  female,  i.  272 ;  wild,  nume- 
rical proportion  of  the  sexes  in,  i. 
306 ;  secondary  sexual  characters 
of,  ii.  38 ;  difference  of  size  in  the 
sexes  of,  ii.  43 ;  fights  of  male,  wit- 
nessed by  females,  ii.  49 ;  display 
of  male,  to  captivate  the  females, 
ii.  50;  close  attention  of,  to  the 
songs  of  others,  ii.  52;  acquiring 
the  song  of  their  foster-parents, 
ii.  55 ;  brilliant,  rarely  go<Kl  song- 
sters, ii.  56 ;  love-antics  and  dances 
of,  ii.  68;  coloration  of,  ii.  74  et 
seqq.  ;  moulting  of,  ii.  80  et  seqq. ; 
unpaired,  ii.  103;  male,  singing 
out  of  season,  ii.  106 ;  mutual 
affection  of,  ii.  108 ;  in  confinement, 
distinguish  persons,  ii.  110  ;  hybrid, 
production  of,  ii.  113;  European, 
number  of  species  of,  ii.  124 ;  vari- 
ability of,  ii.  124;  gradation  of 
secondary  sexual  characters  in,  ii. 
135;  obscurely  coloured,  building 
concealed  nests,  ii.  169 ;  young 
female,  acquiring  male  characters, 
ii.  180  ;  breeding  in  immature  plu- 
mage, ii.  214 ;  moulting  of,  ii.  214 ; 
aquatic,  frequency  of  white  plu- 
mage in,  ii.  229 ;  vocal  courtship  of, 
ii.  331 ;  naked  skin  of  the  head  and 
neck  in,  ii.  377. 

Birgus  latro^  habits  of,  i.  334. 

Birebece,  Mr.  on  the  finding  of  new 
mates  by  Golden  Eagles,  ii.  105. 

Birthplace  of  man,  i.  199. 

Births,  numerical  proportions  of  the 
sexes  in,  in  animals  and  man,  L 
263,  265  ;  male  and  female,  nume- 
rical proportion  of,  in  England,  i. 
300. 

BiscHOFF,  Prof.,  on  the  agreement 


betvreen  the  brains 

the   Orang,    i.   11;    figure   of   the 

emhiyo  of  the  Aq\     •    - '  '■'- 


solution 


1   the 


n  fffitns,  i.  16  ;  on  the  difier- 
CDce  batwcen  tb«  eknlls  of  man 
and  the  qaadrnmsDa,  L  190. 

Bishop,  J.,  on  the  vocal  orgaua  o{ 
trogs,  IL  SB;  on  the  vooal  orgaas 
nf  iiorvine  hirds,  ii,  55;  on  the 
tnclifa  of  the  Merganser,  iL  SO. 

BlSDS,  American,  mane  of  the  male, 

BlTTERNB,  dwarf,    coloration  of  the 

seiea  of,  ti,  179. 
Bizblra  lobatn,   mnstv  odoac  of  the 


^70, 


affections  of  d"g8,  ii. 


Bi.jnit,  Dr.,  on  the  relatire  liability  of 
£urapesns  to  yellow  fever,  I.  24-'}. 

Bl^KE,  C.  C.,  on  the  jaw  tram  La 
ijsalette,  i.  126. 

Bl^DBTOit,  Capt.,  on  the  American 
anipe,  ii.  64)  on  the  dancee  of 
Tetrao  phaskmeHui,  ii.  69. 

Bl-abidb,  Dr.,  on  the  apedes  of  Euro- 
pean birds,  ii.  124. 

Biiidiiis  taurat,  hornlike  processea  of 
mala,  i.  374. 

Bl.eedqi<],  tendency  to  profuse,  i. 
292. 

Blenkirok,  Mr.,  on   nemal  preier- 


Blacebird,  aeinal  differenues  in 
i.  268  ;  proportion  of  the  eexe 
the,i.  307;  scqniutioDof  a  BoD^ 
a,  il.  55 ;  colour  of  the  bealc  in  the 
sexes  of  the,  ii,  72,  237;  pairi  _^ 
with  a  thmali,  ii.  lis ;  colouri  end 
DidiUcation  of  the,  Ii.  17U;  yonag 
of  the,  iL  219;  Minal  dlflerence  i: 


if  the. 


BLicK-BDCK,  Indian,  aeinsl  difler- 
encB  in  tlie  colour  of  the,  ii.  388. 

BucsoAp,  arrival  of  the  male,  be- 
fore the  female,  L  259  ;  joi 
the,  ii.  319, 

Black-cock,  polygamous,  i. 
proportion  of  the  eeiea  in 
30e;  pugnacity  and  loTe-denoe  of 
the,  ii.  45;  call  of  the,  ii.  60; 
monlting  of  the,  ii.  S3 ;  duration 
of  the  cnnrtship  of  the,  Ii.  100; 
lexual  diifereuce  in  coloration  of 
the,  ii.  236 ;  crimson  eve-cere  of 
tbe,  Ii.  327;  and  pheasant,  hybrids 
of,  ii.  n,^. 

Black-obocse,  obaractere  of  young, 
ii.  185,  194. 

'Blacewall,  J.,  on  the  speaking  of 
the  magpie,  i.  59 ;  on  the  deaertiou 
of  their  yonng  by  swnllows,  i.  84; 
on  the  tttperior  activity  of  male 
spiders,  i.  272 ;  on  the  proportion 
of  the  sexes  in  spiders,  1.  314;  on 
«eiuBl  vsrlation  of  colour  in  tpi- 
ders,i.337;  on  ma!esplders,I.3S8. 

Bladdeh-sose  Seal,  hood  of  the,  ii. 
578. 


,  a  12. 

Blethisa  miittipunotatn,  Etridulation 
oi;  i,  378. 

BuKH,  on  the  proportions  of  the 
■eies  in  Fishes,  1.  308. 

B1.OOD,  erteiial,  red  coIout  of,  L  323. 

Bu«D-PHE4SiNT,  number  of  spuva 
in,  ii.  46. 

Bt-UESRE AST,  red-throated,  seinal  dlf- 
lerences  of  the,  ii.  195. 

Bl.DMEHBACH,on  Man,  L  111;  nn  the 
large  siie  of  the  nasal  carities  in 
Amecicanaborigines,!.  119;  on  the 
jiDsicion  of  man,  i.  190;  on  the 
number  of  species  of  man,  i.  226. 

BL.YTI1,  £.,  observBtions  on  IndiBD 
orows,  i.  77;  on  the  structure  of 
the  hied  in  species  of  Bylabales,  i. 
140 ;  on  the  ascertainment  of  the 
eei  of  nestling  bullfinches  by  pull- 
ing out  breaat-fenthera,  ii.  24 ;  on 
the  pugnacity  of  the  males  of  ffol- 
iiniUa  orislaia,  ii.  41 ;  on  the  pre- 
sence of  spurs  in  the  female  Euplo- 
aamiu  «i-iiihnpAtAalnia,  !i.  46 ; 
irn  the  pugnacity  of  the  amadavat, 
ii.  49 ;  on  the  spoonbill,  ii.  90 ;  on 
the  moulting  of  Anthus,  ii.  S3 ;  on 
the  moulting  of  bustards,  plovers, 
and  Oalliu  iankina,  Ii.  84;  on  the 
Indian  hnney-buzxsrd.  ii.  138 ;  on 
sexual  differenoes  In  the  coloor  01 
the  eyes  of  horalillls,  ii.  129 ;  on 
Ih-iolus  aiehnoc<fp/uil<u,  11.  178  ;  on 
Palssomiajavanicits,  Ii,  179 ;  on  the 
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genus  Ardetta,  ii.  179 ;  on  the  pere- 
grine falcon,  ii.  180 ;  on  young 
female  birds  acquiring  male  cha- 
racters, ii.  180 ;  on  the  immature 
plumage  of  birds,  ii.  185 ;  on  re- 
presentative species  of  birds,  ii. 
190 ;  on  the  young  of  Tumix,  ii. 
202 ;  on  anomalous  young  of  La- 
mu8  rufus  and  Colywhus  glacial^, 
ii.  211 ;  on  the  sexes  and  young  of 
the  sparrows,  ii.  212 ;  on  dimor- 
phism in  some  herons,  ii.  214 ;  on 
orioles  breeding  in  immature  plu- 
mage, ii.  214;  on  the  sexes  and 
young  of  Buphus  and  Anastomus^ 
ii.  217  ;  on  the  young  of  the  black- 
cap and  blackbird,  ii.  219  ;  on  the 
young  of  the  stonechat,  ii.  220 ; 
on  the  white  plumage  of  Anasto- 
mus,  ii.  229 ;  on  the  horns  of  Anti- 
lope  bezoatiica,  ii.  246 ;  on  the  horns 
of  Bovine  animals,  ii.  247 ;  on  the 
mode  of  fighting  of  Oois  cycloceros, 
iL  249;  on  the  voice  of  the  Gib- 
bons, ii.  276 ;  on  the  crest  of  the 
male  wild  goat,  ii.  282;  on  the 
colours  of  Portax  picta,  ii.  287 ; 
on  the  coloui*s  of  Antilope  bezo- 
artica,  ii.  288  ;  on  the  development 
of  the  horns  in  the  Koodoo  and 
Eland  antelopes,  i.  289;  on  the 
colour  of  the  Axis  deer,  ii.  290 ; 
on  sexual  difference  of  colour  in 
Hylcbatea  hoolock,  ii.  291 ;  on  the 
hog-deer,  ii.  303  ;  on  the  beard  and 
whiskers  in  a  monkey  becoming 
white  with  age,  ii.  319. 

Boar,  wild,  polygamous  in  India,  i. 
267 ;  use  of  the  tusks  by  the,  ii. 
256 ;  fighting  of,  ii.  263. 

BoiTARD  and  Corbi^,  MM.,  on  the 
transmission  of  sexual  peculiarities 
in  pigeons,  i.  283;  on  the  anti- 
pathy shown  by  some  female  pi- 
geons to  certain  males,  ii.  118. 

Bold,  Mr.,  on  the  singing  of  a  sterile 
hybrid  canary,  ii.  53. 

BOMBET,  on  the  variability  of  the 
standard  of  beauty  in  Europe,  ii. 
370. 

Bombtts,  difference  of  the  sexes  in,  i. 
366. 

BoMBYCiDiE,  coloration  of,  i.  394; 
pairing  of  the,  i.  401. 


BombycUla  carolinensiSy  red  appendages 

of,  ii.  179. 
Bombyx  cynthia,  i.  346 ;  proportion  ot 

the  sexes  in,  i.  309,  313 ;  pairing 

of;  i.  401. 
Bombyx  rmri,  difference  of  size  of  the 

male  and  female  cocoons  of^  i.  346  ; 

pairing  of,  i.  401. 
Bombyx  Pemyx,  proportion  of  sexes 

of,  i.  313. 
Bombyx  Yamamai^  i.  346 ;  M.  Person- 

nat  on,  i.  310 ;  proportion  of  sexes 

of,  i.  313. 
Bonaparte,  C.  L.,  on  the  call-notes 

of  the  wild  turkey,  ii.  60. 
Bond,   F.,  on   the    finding    of  new 

mates  by  crows,  ii.  104. 
Bone,  implements  of,  skill  displayed 

in  making,  i.  138. 
Boner,  C,  on  the  transfer  of^male 

characters  to  an  old  female  chamois, 

ii.  245 ;  on  the  antlers  of  the   red 

deer,  ii.  252 ;  on  the  habits  of  stags, 

ii.  259  ;  on  the  pairing  of  red  deer, 

ii.  269. 
Bones,  increase    of,  in    length  and 

thickness,  when  carrying  a  greater 

weight,  i.  116. 
Bonnet  monkey,  i.  192. 
Boomerang,  i.  183. 
Boreus  hyemalis,  scarcity  of  the  male, 

i.  314. 
Bory  St.  Vincent,  on  the  number  of 

species ;  of   man,   i.   226 ;    on    the 

colours  of  Labrus  pavo,  ii.  16. 
Bos  gauruSj  horns  of,  ii.  247. 
Bos  primigenius,  ii.  240. 
Bos    sondaicus,    horns    of,    ii.    24-7  ; 

colours  of,  ii.  289. 
Botocddos,  i.  181 ;  mode  of  life  of,  i. 

247 ;  disfigurement  of  the  ears  and 

lower  lip  of  the,  ii.  341. 
Boucher  de  Perthes,  J.  C.  de,  on  the 

antiquity  of  man,  i.  3. 
Bourbon,  proportion  of  the  sexes  in 

a  species  of  Papilio  from,  i.  310. 
BouRiEN,  on  the  marriage-customs  of 

the  savages   of  the   Malay  Archi- 
pelago, ii.  373. 
BoviD^  dewlaps  of,  ii.  284. 
Bower-birds,  ii.  102 ;  habits  of  the, 

ii.  69 ;   ornamented  playing-places 

of,  i.  63,  ii.  112. 
Bows,  use  of,  i.  232. 


IRAOHIOEODA, 


Brachyscehis,    secoad   pair  of  anten- 
lue  ia  the  male,  i.  33T. 

BftACiirna*,  i.  332. 

BmckyMrMa  oainus,  scarlet  face  of^  11. 


voluti 


the    buD 


i.  13  J  larger 
iag  mammals  thaa  in  thsir  tertiary 
prototypes,  1.  51;  relatioa  of  the 
derelapment  of  the,  tu  the  progress 
of  laaguage,  L  57  ;  dis^&e  of  the, 
aflectjag  speech,  i.  58)  iuHuence  of 
devolopment  of  mental  faonlties 
upon  the  si^e  of  the,  i.  H5  ;  infln- 
ence  of  the  duvelopment  o^  on  the 
spinal  colnma  and  skull,  i.  116; 
dilference  in  the  caUTolutiuns  of,  in 
different  races  of  men,  L  215. 

BaiKKSBlDGE,  Dr.,  on  the  influence 
of  L-limate,  i.  115. 

BBAinuCH,  Pmf.,  on  tlie  qnau-ireli- 
pons  feeling  of  a  dog  towards  his 
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BbAUEK,  F.,  on  dimorphism  in  Neai 
tAaais,  i.  363. 

BiciziL,  sknlla  found  in  cbtcs  of, 
218;  population  of,  i.  225;  coi 
prea^ion  of  the  noae  bj  the  until 


man  and  the  apes,  L 


BreaiK,  proportion  of  the  aeies  in 
the,  i.  308. 

Bbegdinq,  age  of,  in  birds,  ii.  214. 

Breeuino  icBson,  seinal  characters 
making  thdr  appcaranaB  in  the,  in 
birdi,  iL  SO. 

Brkhu,  on  the  eSacts  of  intoxicating 
liqnon  on  monkeye,  i.  12 ;  on  the 
recognition  of  women  hymalePyno- 
eepAali,  i.  13 ;  on  teTenge  token  by 
monkeyii,  i.  40 ;  on  maoifestatioiu 
of  maternal  aifectlon  by  moulieyB 
and  balNHiDS,  i.  41;  on  the  initine- 
tive  dread  of  monkeys  for  serpents, 
i.  42  ;  on  a  baboon  nsing  a  mat  for 
shelter  &om  the  snn,  i.  53 ;  on  the 
use  of  stones  a»  miisiles  hy  baboons, 


i.  51 ;  on  the  signal-cries  of  mon- 
k-eys,  i.  57  ;  on  sentinels  pasted  by 
monkeys,  i.  74 ;  on  co-operation  of 
animals,  i.  T5;  on  an  eagle  attack- 
ing a  young  Cercopithecvs,  i.  76  ;  on 
haboana  in  confinement  protecting 
one  of  their  number  £roai  punish- 
meat,  i.  73;  on  the  habits  of  ba- 
l>oons  when  plundering,  i.  79;  on 
tlie  direnity  of  the  mental  &culties 
of  monkeys,  i.  UO;  on  the  habite 
of  baboons,  i.  141 ;  on  polygamy 
iu  Cyaocephaias  and  Cubus,  L  266 ; 
on  the  numerical  proportion  of  the 
seies  in  birds,  1.  306 ;  on  the  love- 
dance  of  the  Black-cock,  ii.  45 ;  on 
Palamedea  cornita,  ii.  43 ;  on  the 
habits  of  the  Black-grooee,  ii.  46  ; 
on  sound  produced  by  Birds  of 
Paradise,  ii.  63 ;  on  8,isaniblages  of 
grouse,  ii.  101;  on  the  finding  ot 
new  mates  by  birds,  iL  106 ;  on 
the  fighting  of  wild  boars,  ii.  263; 
on  the  habits  of  Ci/mKephalm 
Itamadri/aSj  11.  362. 
Brent,    Mr.,   on   the   coortahip   of 

BttEHLiu,  numerical  proportion  of 
male  and  female  births  in,  i.  301. 

Bridgiuk,  Laura,  i.  57. 

Broisto.sl  butterfly,  i.  393 ;  se:inal 
differsnce  of  colour  ui  the,  I  409. 

BmrtiiH,  ancient,  tattooing  pcactimd 
by,  ii.  339. 

BbOCA,  Prof.,  on  the  occurTenoe  of 
the  aupra-condyloid  foramen  in  the 
human  humerus,  L  28:  on  the 
capacity  of  Parisian  skulk  at  diffe- 
rent periods,  i.  146;  on  the  influence 
of  natural  selection,  i.  152  ;  on 
hybridity  in  man,  1.  220;  on  human 
remains  from  Les  Eyzies,  1.  237; 
□n  the  cause  of  the  diSerenee  be- 
tween Europeans  and  Hindoos,  i. 
241). 

Bhodie,  Sir  E.,  on  the  origin  of  the 
mors!  sense  in  man,  i.  71. 

Bro-oi,  H.  O.,  on  the  copulation  of 
insects  of  distinct  S|iecie8,  i.  343, 

BltONKS  period,  men  of,  in  Eniope,  L 
IGO. 

Brown,  R.,  sentinels  of  seals  generally 
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242 ;  on  the  occasional  absence  of 
the  tnsks  in  the  female  walrus,  ii. 
242 ;  on  the  bladder-nose  seal,  ii. 
278 ;  on  the  colours  of  the  sexes  in 
PKoca  grosnlandica,  ii.  287  ;  on 
the  appreciation  of  music  by  seals, 
ii.  333  ;  on  plants  used  as  love- 
philters,  by  North  American  women, 
ii.  344. 

Brown-SiSquard,  Dr.,  on  the  inheri- 
tance of  the  effects  of  operations  by 
guinea  pigs,  ii.  380. 

Bruce,  on  the  use  of  the  elephant's 
tusks,  ii.  249. 

Brulerie,  p.  de  la,  on  the  habits  of 
Ateuchus  cicatricosusy  i.  376;  on 
the  stridulation  of  Atetuihus^  i.  384. 

BrOnnich,  on  the  pied  ravens  of  the 
Feroe  islands,  ii.  126. 

Bryant,  Capt.,  on  the  courtship  of 
CaUorhinus  ursinus,  ii.  269. 

Bu^xis  bisoUy  thoracic  projection  of,  i. 
372. 

Bucephahis  capensis,  difference  of  the 
sexes  of,  in  colour,  ii.  29. 

BufCeros,  nidification  and  incubation 
of,  ii.  169. 

Buceros  hicomiSy  sexual  differences  in 
the  colouring  of  the  casque,  beak, 
and  mouth  in,  ii.  129. 

Buceros  corrugatus,  sexual  difference 
in  the  beak  of,  ii.  72. 

BtJCHNER,  L.,  on  the  origin  of  man, 
i.  4 ;  on  the  want  of  self-conscious- 
ness, &c.,  in  low  savages,  i.  62  ;  on 
the  use  of  the  human  foot  as  a 
prehensile  organ,  i.  142;  on  the 
mode  of  progression  of  the  apes, 
i.  142. 

BuCKLAND,  F.,  on  the  numerical  pro- 
portion of  the  sexes  in  rats,  i.  305 ; 
on  the  proportion  of  the  sexes  in 
the  trout,  i.  308 ;  on  Chimsera  mon- 
strosa,  ii.  12. 

BucKLAND,  W.,  on  the  complexity  of 
crinoids,  i.  61. 

Buckler,  W.,  proportion  of  sexes  of 
Lepidoptera  reared  by,  i.  313. 

Buckinghamshire,  numerical  pro- 
portion of  male  and  female  bii'ths 
in,  i.  800. 

Bucorax  abyssinicus^  inflation  of  the 
neck- wattle   of  the    male,  during 
.  courtship,  ii.  72. 


Bwiytea  Rati,  i.  260. 

Buffalo,  Cape,  ii.  250. 

Buffalo,  Indian,  horns  of  the,  ii. 
247. 

Buffalo,  Italian,  mode  of  fighting  of 
the,  ii.  .250. 

Buffon,  on  the  number  of  species  of 
man,  i.  226. 

Bugs,  i.  349. 

BuiST,  R.,  on  the  proportion  of  the 
sexes  in  salmon,  i.  308  ;  on  the  pug- 
nacity of  the  male  salmon,  ii.  3. 

BuLBUL,  pugnacity  of  the  male,  ii. 
41  ;  display  of  under  tail-coverts 
by  the  male,  ii.  96. 

Bull,  mode  of  fighting  of  the,  ii.  250 ; 
curled  frontal  hair  of  the,  ii.  282. 

Bullfinch,  sexual  differences  in  the, 
i.  269 ;  piping,  ii.  52 ;  female,  sing- 
ing of  the,  ii.  54 ;  courtship  of  the, 
ii.  94 ;  widowed,  finding  a  new 
mate,  ii.  105  ;  attacking  a  reed- 
bunting,  ii.  Ill ;  nestling,  sex  as- 
certained by  pulling  out  breast- 
feathers,  ii.  214. 

Bullfinches  distinguishing  persons, 
ii.  110;  rivalry  of  female,  ii.  121. 

Bulls,  two  young,  attacking  an  old 
one,  i.  75 ;  wild,  battles  of,  ii.  240. 

Bull-trout,  male,  colouring  of, 
during  the  breeding  season,  ii.  14. 

Bunting,  reed,  head  feathers  of  the 
male,  ii.  95 ;  attacked  by  a  bull- 
finch, ii.  111. 

Buntings,  characters  of  young,  iL 
184. 

Buphus  coromanduSy  sexes  and  young 
of,  ii.  217 ;  change  of  colour  in,  ii. 
231,  232. 

Burchell,  Dr.,  on  the  zebra,  ii.  302 ; 
on  the  extravagance  of  a  Bosh- 
woman  in  adorning  hei-self,  ii. 
344 ;  celibacy  unknown  among  the 
savages  of  South  Africa,  ii.  367; 
on  the  marriage-customs  of  the 
Bushwomen,  ii.  374. 

Burke,  on  the  number  of  species  of 
man,  i.  226. 

Burmese,  colour  of  the  beard  in,  ii. 
319. 

Burton,  Capt.,  on  negro  ideas  of 
female  beauty,  ii.  346;  on  a  uni- 
versal ideal  of  beauty,  ii.  351. 

Bushmen,  i.  157. 
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Cxanx,  L  27;  Isi'ge,  in  the  early  J 
progenitors  of  man,  i.  206.                         ^^^fl 

1.           tionofa,  ii.  344. 

1      BuaawoMES,  hair  of,  i.  21G ;   msr- 

Cairliui   ntoBchata,   pugnacity   of  the       ^^^^M 

1          riage-cMtoma  of,  ii.  374. 

male,  iL  43.                                                ^^H 

I      Bosk,  Prof.  G^  on  tho  ocaurrenc  of 

tha  !apr«^:ondylold  focamea  ia  the 

human  huni.rn.,  L  a8. 

male,  ii.  7. 

BuarARD,  throat-pouch  of  the  male,  ii. 

ailfoAinoi  lu-aiius,  relative  siie   of 

58;  hummiug  aoiae  produced  by  a 

theseies  of,  iL  260;  eourtship  of, 

male,  ii.   65;   Indian,  ear-mfts  of 

ii.269. 

a,  it.  73. 

Calotti  nigrSabrie,  Hiual  difference  in 

BtTBTARris,  occurreoca  of  seicual  dif- 

the  colour  of,  Ii.  36. 

iei'ences  sod   of  pDlyeamy  Bmons 

Cahuridoe,  0.  Pickord,  on  the  seiea 

of  spiders,  i.  315. 

male.  ii.  68;   doable  moult  in,  ii. 

CAUt^L,  ouiine  teeth  of  male,  ii.  241, 

81,  83. 

257. 

BUTLKR,  A.  G.,  OD  aeiual  dll1«ren''es 

CaufbgIiL,  J.,  on  the  lodinn  elephant. 

in  the  winZB  of  Arioaris  epitm,  i. 

i.  267,  268 ;  on  the  propoitioa  of 

maleand  lemale  hirthsin  theharema 

in  epeciea  of  T/udi,  L  3^9 ;  on  tlie 

orSiiim, !.  303. 

Citinpiilopteras  hitmleuatms,  i.  307.              ^^^H 

a  leaf,  L  394 ;  on  the  rejection  of 

Canaries  diatiaguishiug  persone,  ii.       ^^^M 

certain  motha  nod  catarpQlure  iiy 

^^^H 

iiaardfiand&ogB,i.4I7. 

Canart,  polygamy  of  the,  i.  270;      ^^^H 

BuTTBRFLr,  DOise  produced  hy  a,  L 

397;   Empemr,  1.  3m,  3S8;  men- 

ins,  i,  2S4;  femile,  Klectiag  the      ^^^H 

best   singing    male,   !i.  52;  ateille      ^^^H 

luted  spott  of;  iL  132. 

hyitiid,  uuging  ofa,  ii.  53;  female,      ^^H 

(inging  of  the,  ii.  54;  aelectinff  u  ^^^^H 
gTeen^neh,Ii.ll5;  and  siskin,  pair       ^^^H 

ia,I.309;forelflgEatn>phi«lmtomB 

,           male,  L  344;  seiual  diBereoce  iu 

^^^H 

1           the  nenration  of  the  wiuga  of,  i. 

Caudal    vertehre,    number    of,     in        ^^^M 

1           345;    pugnadtj  of  male,   i.   386; 

macaques    and    baboonu,    i.    150 ;       ^^^^^| 

proteotira     resembUmcei    of    the 

bsaal,  of  monkeys,  imbedded  iu  the       ^^^^1 

lower  surfKce  at;  i.  392 ;  dispUy  of 

^^H 

the  wiaga  by.  i.  398  ;  white,  slight- 

Can-estrini, G.,  on  rudimenUry  cba-      ^^^H 

ing    upon    IhU   of  paper,   i.   400; 

ractara  aud  the  origin  of  man,  i.  4;       ^^^^M 

attracted  by  a  dead  ipecimen  of  tha 

same  «pecie>,  i.  40U;  courUhip  of, 

on  the  movement  of  the  ear  in  man,.        ^^^H 

i.    30;    on    the  Tariahilitj   of  the                      ■ 

different  aUtion^,  L  403. 

BUK'TON,  C,  ohservBtieni  an  mncawa, 

on   the  abnormal  diTision  of    the                        ■ 

malar  bone  la  man,  i.  124;  on  ah-                        1 

in  n  parrot,  ii.  109. 

B;;e2ARD,  Indian  haney-,  variation  in 

uterus,  i.  124;  on  the  pecsiiMnee                        1 

the  crest  of,  iL  12li. 

of  the  frontal  >uture  in  mao,  1.                     I 

125;    on   tha  proportion   of   tha                    J 

C. 

Mies  in  (ilk-moths,  L  309,  31L              ■ 

Cakihb  teeth  in  man,  L  126 ;  dimi-         ^^H 

GADQiaE  hutterflies,  i.  393. 

nution   ot;    in  man,  L  144;  dimi-       ^^^M 

GACUAun',  larije  head  of  the  mole,  ii. 

nntion  of,  in  horses,  i.  144;  die-       ^^^H 

242. 

■ppeaiauce  oi,  iu  male  ruminants,       ^^^^^| 

CaDBSOBB,  mnsinal,  perceptioa  of,  by 

144;  large,   iu    the   early  pro-       ^^^^1 

animals,  ii.  333. 

genitors  of  nuin,  L  206.                            ^^^^H 
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Canines,  and  horns,  inverse  develop- 
ment of,  ii.  257. 
(Canoes,  use  i»f,  i.  137,  234. 
Cjnthan's,  difference  of  colour  in  the 

sexes  of  a  species  of,  i.  367. 
Capercailzie,    proportion    of   thfe 
sexes  in  the,  i.  306 ;  pugnacity  of 
the  male,  ii.  45 ;  pairing  of  the,  ii. 
49;   autumn  meetings  of  the,  ii. 
54;  call  of  the,  ii.  61 ;  duration  of 
the  courtship  of,  ii.  100 ;  behaviour 
of  the  female,  ii.  121 ;  inconvenience 
of  black  colour  to  the  female,  ii. 
154 ;  sexual  diffei*ence  in  coloration 
of  the,  ii.  226;   ci'imson  eye-cere 
of  the  male,  ii.  227 ;  polygamous, 
i.  269. 
Capital,  i.  169. 
Capitonid^e,  colours  and  nidification 

of  the,  ii.  171. 
Capra  iefjugynis,  ii.  249  ;  crest  of  the 
male,  ii.  282 ;   sexual  ditference  in 
the  colour  of,  ii.  289. 
Capreolus   Sibiricus  subecaudatuSf  ii. 

298. 
Caprice,  common  to  man  and  animals, 

i.  65. 
Caprimulgus,  noise  made  by  the  males 
of   some    species    of,    with    their 
wings,  ii.  62. 
Capritnulgus  virginianus,  pairing  of, 

ii.  49. 
Carabid^^  bright  colours  of,  i.  367. 
CARiiOXNiER,  on  the  natural  history 
of  the  pike,  i.  308  ;  on  the  relative 
size  of  the  sexes  in  fishes,  ii.  7. 
CarcineuteSj     sexual     difference     of 

colour  in,  ii.  173. 
Cnrcinus  vixnas,  i.  331,  333. 
Carduelis  elegans,  sexual  diffei-ences  of 

the  beak  in,  ii.  39. 
Carnivora,      marine,      polygamous 
habits  of,  i.  268 ;  sexual  differences 
in  the  colours  of,  ii.  286. 
Carp,  numerical   proportion   of  the 

sexes  in  the,  i.  308. 
Carr,  R.,  on  the  peewit,  ii.  48. 
Carrier  pigeon,  late  development  of 

the  wattle  in  the,  i.  293. 
Carrion  beetles,  stridulation  of,  i. 

378. 
Carus,  Prof,  v.,  on  the  development 
xtf  the  horns   in  merino  sheep,  i. 
289. 


Cassowary,  sexes  and  incubation  of 
the,  ii.  204. 

CastoReum,  ii.  279. 

Casiiarius  galeatus,  ii.  204. 

Cat,  convoluted  body  in  the  ex- 
tremity of  the  tail  of  a,  i.  30  ;  sick, 
sympathy  of  a  dog  with  a,  i.  77* 

Cataract  in  Cebus  Azarse,  i.  12. 

Catarrh,  liability  of  Cebus  Azarm  to, 
i.  11. 

Catarrhine  monkeys,  i.  196. 

Caterpillars,  bright  colours  of,  L 
415. 

Cathartes  aura,  ii.  116. 

Cathartes  jota,  love-gestures  of  the 
male,  ii.  68. 

Catlin,  G.,  on  the  development  h£ 
the  beard  among  North  American 
Indians,  ii.  322 ;  on  the  great  length 
of  the  hair  in  some  North  American 
tribes,  ii.  348. 

Caton,  J.  D.,  on  the  development  of 
the  horns  in  Cervus  virginianus  and 
strong yloceros,  i.  288;  on  the  pre- 
sence of  traces  of  horns  in  the 
female  wapiti,  ii.  245;  on  the 
fighting  of  deer,  ii.  252 ;  on  the 
crest  of  the  male  wapiti,  ii.  282; 
on  the  colours  of  the  Virginiafa 
deer,  ii.  288 ;  on  sexual  differences 
of  colour  in  the  wapiti,  ii.  289 ;  on 
the  spots  of  the  Virginian  deer,  ii. 
303. 

Cats,  dreaming,  i.  46 ;  tortoiseshell,  i. 
283,  285,  293  ;  enticed  by  valerian, 
ii.  281 ;  colours  of,  ii.  299. 

Cattle,  domestic,  sexual  differences 
of,  late  developed,  i.  293 ;  rapid 
increase  of,  in  South  America,  i. 
135;  domestic,  lighter  in  winter  in 
Siberia,  i.  282;  horns  of,  i".  289, 
ii.  247;  numerical  proportion  of 
the  sexes  in,  i.  305. 

Cebus,  maternal  affection  in  a,  i.  40; 
gradation  of  species  of,  i.  227. 

Cebus  Azarce,  liability  of,  to  the  same 
diseases  as  man,  i.  11 ;  distinct 
sounds  produced  by,  i.  53 ;  early 
maturity  of  the  female,  ii.  318. 

Cebus  capucinuSy  polygamous,  i.  266; 
sexual  differences   of  colour  in,  ii 
290 ;  hair  on  the  head  of,  ii.  307. 
Cebus  vellerosuSf  hair  on  the  head  of, 
ii.  307. 
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CECiDOMYiDiE,    proportions    of    the 

sexes  in,  i.  314. 
Celibacy,     unknown     among     the 

savages  of  South  Africa  and  South 

America,  ii.  367. 
Centipedes,  i.  339. 
Cephalopoda,  absence  of  secondary- 
sexual  characters  in,  i.  325. 
Cephaloptems  omatus,  ii.  58,  59, 
Cephalopterus  penduliger,  ii.  59. 
Cerambifx  heros,  stridulant  organ  of, 

i.  380. 
Ceratophora  aspera^  nasal  appendages 

of,  ii.  34. 
Ceratophora  Stoddartii,  nasal  horn  of, 

ii.  34. 
Cerceris,  habits  of,  i.  364. 
Cercocebus  sethiopSy  whiskers,  &c.,  of, 

ii.  308. 
Cercopithecus,  young,    seized    by  an 

eagle  and  rescued  by  the  troop,  i. 

76 ;  definition  of  species  of,  i.  227. 
Cercopithecus  cephus,  sexual  diflerence 

of  colour  in,  ii.  291,  311. 
Cercopithecus  ct/nosurus  and  griaeovi- 

ridis,  colour  of  the  scrotum  in,  ii.  291 . 
Cercopithecus  Diana j  sexual  diiferences 

of  colour  in,  ii.  291,  311,  312. 
Cercopithecus  griseo^viridiSy  i.  75. 
Cercopithecus    petaurista,    whiskere, 

&c.,  of,  ii.  308. 
Ceres,  of  birds,  bright  colours  of,  ii. 

227. 
Ceriornis  Temminckii,  swelling  of  the 

wattles  of  the  male  during  court- 
ship, ii.  72. 
Cervulus,  weapons  of,  ii.  257. 
Cervulus  moschatus,  rudimentary  horns 

of  the  female,  ii.  245. 
Cervus  alces,  i.  288. 
Cervus  campestris,  odour  of,  ii.  279. 
Cervus  canadensis,  traces  of  horns  in 

the   female,   ii.   245;   attacking  a 

man,  ii.  253;   sexual  difference  in 

tiie  colour  of,  ii.  289. 
Cervus  elaphus,   battles   of  male,  ii. 

240;    horns    of,    with    numei*ous 

points,  ii.  252. 
Cervus  Eldi,  i.  288. 
Cervus  mantchuricu^,  ii.  303. 
Cervus  paiudosus,  colours  of,  ii.  290. 
Cervus  strongyloceros,  i.  288. 
Cervus  virginianus^  i.  288 ;  horns  of, 

in  course  of  modification,  ii.  255. 


Ceryle,    male    black-belted    in    some 

species  of,  ii.  173. 
Cetacea,  nakedness  of,  i.  148. 
Ceylon,  frequent  absence  of  beard  in 

the  natives  of,  ii.  321. 
Chaffinch,  proportion  of  the  sexes 

in  the,  i.  306,  307 ;   courtship  of 

the,  ii.  94. 
Chaffinches,  ii.  53 ;  new  mates  found 

bv,  ii.  105. 
Clialcophaps    indicus,    characters    of 

young,  ii.  185. 
Chulcosoma  atlas,  sexual  differences  of, 

i.  368. 
Chamseleon,  sexual  differences  in  the 

genus,  ii.  34. 
Chamseleon  bifurcus,  ii.  34,  35. 
Chamxleon  Oucenii,  ii.  34,  36. 
Chameleons,  ii.  32. 
Chamois,    danger-signals  of,   i.   74 ; 

transfer  of  male  characters  to  an 

old  female,  ii.  245. 
Chatnsepetes  unicolor,  modified  wing- 
feather  in  the  male,  ii.  64. 
Chapuis,  Dr.,  on  the  transmission  of 

sexual   peculiarities   in   pigeons,  i. 

283;  on  streaked  Belgian  pigeons, 

i.  294,  ii.  157. 
Char,  male,  colouring  of,  during  the 

breeding  season,  ii.  14. 
Characters,     male,     developed    in 

females,   i.    280  ;    natural,    artiri- 

cial   exaggeration  of,   by  man,   ii. 

351 ;  secondary  sexual,  transmitted 

through  both  sexes,  i.  279. 
Charadrius    hiaticula    and    pluvialis, 

sexes  and  young  of,  ii.  216. 
C HARDIN  on  the  Persians,  ii.  356. 
Charms,  worn  by  women,  ii.  344. 
Charruas,  freedom  of  divorce  among 

the,  ii.  372. 
C'lasnwrhgnchus,  difference  of  colour 

in  the  sexes  of,  ii.  79 ;  colours  of, 

ii.  228. 
Chastity,  early  estimation  of,  i.  96. 
Chatterers,  sexual  differences  in,  i. 

269. 
Cheiroptera,  absence  of  secondary 

sexual  characters  in,  i.  268. 
Chelae  of  crustacea,  i.  330,  336. 
Chelonia,  sexual  differences  in,  ii.  28. 
Chenalopex  segyptiacus,  wing-knobs  of, 

ii.  46. 
Chera  progne,  ii.  84,  120. 
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Chest,  proportions  ofj  in  soldiers  and 
sailors,  i.  117  ;  large,  of  the  Que- 
chua  and  Aymara  Indians,  i.  119. 

Chevbotains,  canine  teeth  of,  ii.  257. 

Chkuognathus,  stridulation  of,  i.  384. 

Chiasognathua  Qrantu,  mandibles  ofj 
L377. 

Children,  legitimate  and  illegitimate, 
proportion  of  the  sexes  in,  i.  302. 

Chiloe,  lice  of  the  natives  of,  i.  220 ; 
population  of,  i.  225. 

Chimasra  monstrosa,  bony  process  on 
the  head  of  the  inale,  ii.  12. 

CHiMiGROiD  fishes,  prehensile  organs 
of  male,  ii.  1. 

Chimpanzee,  ii.  323 ;  ears  of  the,  i. 
21 ;  representatives  of  the  eyebrows 
in  the,  i.  25 ;  platforms  built  by 
the,  i.  36;  cracking  nuts  with  a 
stone,  i.  51 ;  hands  of  the,  i.  139 ; 
absence  of  mastoid  processes  in  the, 
i.  143 ;  direction  of  the  hair  on  the 
arms  of  the,  i.  192 ;  supposed  evo- 
lution of  the,  i.  230;  polygamous 
and  social  habits  of  the,  ii.  362. 

China,  North,  idea  of  female  beauty 
in,  ii.  344. 

China,  Southern,  inhabitants  of,  i. 
246. 

Chinese,  use  of  flint  tools  by  the,  i. 
183 ;  difficulty  of  distinguishing 
the  races  of  the,  i.  215;  colour  of 
the  beard  in,  ii.  319 ;  general  beard- 
lessness  of  the,  ii.  321 ;  opinions  of 
the,  on  the  appearance  of  Europeans 
and  Cingalese,  ii.  345,  347  ;  com- 
pression of  the  feet  of,  ii.  352. 

Chinsurdi,  his  opinion  of  beards,  ii. 
341,  349. 

Chlamydera  maculata,  ii.  70. 

Chloeon,  pedunculated  eyes  of  the  male 
of,  i.  341. 

Chloephaga,  coloration  of  the  sexes  in, 
ii.  178. 

Chiorocoelus  Tanana  (figured),  i.  355. 

Chorda  Dorsalis,  i.  207. 

Chough,  red  beak  of  the,  ii.  227. 

Chromid^  frontal    protuberance   in 
male,  ii.  13;   sexual  differences  in 
colour  of,  ii.  20. 
Chrifsemys  picta,   long  claws  of  the 

male,  ii.  28. 
ChrysococcyXj  characters  of  young  of, 
ii.  185. 


Chrysomeh  cerealiSy  bright  colours  of^ 
i.  367. 

Chrtsomelid^  stridulation  of,  L  379. 

Cicada  pruinoMy  i.  351. 

Cicada  aeptendeciniy  i.  351. 

CiCAD^  songs  of  the,  i.  350 ;  rudi- 
mentary sound-organs  in  females 
of,  i.  359. 

Cicatrix  of  a  bum,  causing  modifi* 
cation  of  the  facial  bones,  i.  147. 

Cichla,  frontal  protuberance  of  male, 
ii.  13. 

CiMETi^RE  du  Sud,  Paris,  i.  28. 

Cincloramphus  cruraliSy  large  size  of 
male,  ii.  43. 

Cincius  aquaticuSy  ii.  170. 

Cingalese,  Chinese  opinion  of  the  ap- 
pearance of  the,  ii.  345. 

CiRRiPEDES,  complemental  males  of, 
i.  255. 

Civilisation,  effects  of,  upon  natural 
selection,  i.  170;  influence  of^  in 
the  competition  of  nations,  1.  239. 

Clanging  of  Geese,  &c.,  ii.  51. 

ClaparI:de,  £.,  on  natural  selection 
applied  to  man,  i.  137. 

Clarke,  on  the  marriage-customs  of 
the  Kalmucks,  ii.  373. 

Classification,  i.  188. 

Claus,  C,  on  the  sexes  of  SapPurnia, 
i.  336. 

Cleft-palate,  inherited,  i.  121. 

Climacteris  erifthropSy  sexes  of,  ii.  206. 

Climate,!.  115;  cool,  favourable  to 
human  progress,  i.  167 ;  power  of 
supporting  extremes  of,  by  man,  i. 
237 ;  want  of  connexion  of,  with 
colour,  i.  241. 

Cloaca,  existence  of  a,  in  the  early 
progenitors  of  man,  i.  207. 

Cloacal  passage  existing  in  the  hu- 
man embryo,  i.  16. 

Club,  origin  of  the,  i.  234. 

Clucking  of  fowls,,  ii.  51. 

Cltfthra  4t-punctatay  stridulation  of,  L 
379. 

Cobra,  ingenuity  of  a,  ii.  31. 

CoccuSy  i.  186. 

Coccyx,  i.  29,  30;  in  the  human 
embryo,  i.  16 ;  convoluted  body  at 
the  extremity  of  the,  i.  30;  im- 
bedded in  the  body,  i.  151. 

Cochin-Ghina,  notions  of  beauty  of 
the  inhabitants  of,  ii.  345,  847. 


^^^^^^«^^^^^Sdbx^^^o^m4^^^42^^^^1 

Cook,   game,    kUliug   «  kite,  ii.  44  i 

CouiUUOUK,  eiompie  of  reasoning  in 

blind,  fed  b;  its  campBaiona,  i.  T7  ; 

a  retrierer,  i.  48. 

uomb  and  wattka  ef  tbe,   ii.  98 ; 

Cb(oraAa  paiierina,  young  of,  ii.  188. 

prefHi'cnce  shown  bj  the,  for  jnimg 

heos,   ii.   121  ;   game,  trauBparent 

of,  a  2U. 

a»QB  in  the  haoklsB  of  a,  ii.  138. 

Comb,  development  of,   in   fowls,  L 

Cock  of  the  rook,  Ii.  100. 

2S5. 

Cockatoos,  ii.   22e,  228,  230;  nest- 

Coufni  and  wattles  in  male  birds,  il 

.  ling,  ii.  109  i  black,  immature  plu- 

98. 

mage  oC,  ii.  18S. 

CoMMnsmr,  preservation   of    varia- 

OBtENTEEATi,  absence  of  secondary 

tiona   useful    to    the,    by    natural 

Miuai  characters  in,  L  321. 

selection,  i.  155. 

CoFf  KG,  fondnasaof  mooliBys  for,  i.  13. 

CoMPOBir.E,      gradation     of    species 

Cold,    supposed  effects  of,    i.   116; 

among  the,  i.  227. 

power  of  sopportiDB,   bj  man,  i. 

CoHTE,  C„  on  the  eipression  of  the 

237. 

ideal  of  beautv  br  eculptore,  ii. 

OouiOFTERA,  i.  SRG;    itridolaat  or- 

3ilO. 

gans  of,  disenssed,  i.  381. 

CONIHTWNS  of  life,  action  of  changed. 

COLLINOWOOD,  C,  on  tbe  pngaacity 

upon  man,  i.  113;  influence  of,  on 

of  the  butteraies  of  Borneo,  i.  386; 

piumage  of  birds,  ii  19ti. 

CoMDOa,   eyes   and  comb   of  the,  IL 

dead  specimen  of  the  same  species. 

129. 

,  i.  400. 

Conjugations,  origin  of,  i.  61. 

COLOHBIl,  flattened  heads  of  savages 

CoHBClia'OE,  1.  91,  104 ;  absence  ot 

el,  ii.  340. 

in  some  eriminais,  1.  93. 

COLOMsra,  Guccei!  of  the  English  as. 

COMffrmmos,  difference  ot,  in  dif- 

i. 179. 

ferent  races  of  men,  i.  316. 

COLOIUTIOK,  protoctire,  in  birds,  ii. 

223. 

ra  to,   i.   12;  conaeiion  txtween                     ' 

compleiion  and,  i.  344. 

tight  and  beat,  i.  113  ;  conelstion 

CONVERQENCE,    i.  230. 

of,    with    immnnitj    &am   certain 

CooiNQ  of  pigeons  and  doves,  ii.  60. 

poiaoDs  and  parasitas,  i.  242;  pnr- 

Cook,  CapL,   on    the   nobles   of  the 

piwe  ot;  in  lepidoptwa,  L  399;  re- 

Sandwich  Islands,  ii.  356. 

lation  of,  to  wjual   functions,   in 

Cope,   E.  D,,  on  the  dinosauria,   i. 

fijhes,  ii.  14;  diffeHnca  of,  in  the 

2*4;  on  the   origin  of  genera,   ii. 

.      Hsies  of  snakes,  IL  29;  seiual  dif- 

215. 

ferences  of,  in  liiards,  ii.  Sfi;  in- 

Cuphotia  centanita,  eeinal  diffbrences 

fluenM  of,  in  the  pairing  of  Irirda  of 

of,  IL  32,  3S. 

Coprii,  1.  370. 

369. 

ii.    28«>,    294;    recognition   of,    br 

Cojyra  lanoHi,  stridnlation  of,  i.  380. 

CoKALa,  bright  colours  of,  i.  323. 

.  in  different  races  of  mnn,  ii.  31S ; 

C0ICAIr«NAKES,  ii.  31. 

of  the  ikiDininan,  ii.  381. 

C'lrdj/lw,  semal  diflhrence  of  colonr 

Colours,  admired  alike  b;  man  knd 

iD  a  species  of,  ii.  36. 

animals,!.  04;  bright, due  tosemal 

CotcPD,  habiU  of  tbe  chaffinch  in,  i. 

:     selection,  i.  322;  bright,  among  tbe 

307. 

,      lower  animals,  i.  323,  333 ;  bright, 

CoKijELiua,  on  the  proportions  of  tba 

protective  to  butterflies  and  moths. 

seies  in  iuuanHs  Csrvus,  i.  313. 

i,  395;  bright,  in   male  fishes,  ii. 

CoEUOBA  WOLF7IANA,  1.  207  J  agree- 

ment of,  with  the  kidneys  of  fishes, 

159. 

i.  16. 
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CcmRELATED  Yariation,  i.  130. 
Correlation,  influence  of,  in    the 

production  of  races,  i.  247. 
Corse,  on  the  mode   of  fighting    of 

the  elephant,  ii.  257. 
Corvus  corone,  ii.  104. 
Corvus  gracuius^  red  beak  of,  ii.  227. 
Cormts  picQy  nuptial  assembly  of,  ii. 

102. 
Corydalis  cornvtuSy  large  jaws  of  the 

xnale,  i.  342. 
Coametomisj  ii.  181. 
Cosmetomis  veasillarius,  elongation  of 

wing-feathers  in,  ii.  73,  97. 
COTINQIDJB,  sexual  difierences  in,   i. 
269 ;  coloration  of  the  sexes  of,  ii. 
177  ;  resemblance  of  the  females  of 
distinct  species  of,  ii.  192. 
Coitus  scorpiuSj  sexual  differences  in, 

ii.  9. 
Counting,  origin  of,  i.  181 ;  limited 
power  of,  in  primeval  man,  i.  234. 
Courage,  variability  of,  in  the  same 
species,  i.  40 ;  universal  high  appre- 
ciation of,  i.  95 ;  importance  of,  i. 
162 ;  a  characteristic  of  men,  ii.  328. 
Courtship,    greater     eagerness     of 
males  in,  i.  272 ;  of  fishes,  ii.  2  ; 
of  birds,  ii.  50,  100. 
Cow,  winter  change  of  the,  ii.  299. 
Crab,  devil,  i.  332. 
Crab,  shore,  habits  of,  i.  331. 
Crabro  cribrarius,  dilated  tibiae  of  the 

male,  i.  343. 
Crabs,  proportions  of  the  sexes  in,  i. 

315. 
Cranz,  on  the  inheritance  of  dexte- 
rity in  seal-catching,  i.  117. 
Crawfurd,  on  the  number  of  species 

of  man,  i.  226. 
Crenilabrus    massa    and    C.    melops, 

nests  built  by,  ii.  19. 
Crest,  origin  of,  in  Polish  fowls,  i. 

284. 
Crests,  of  birds,  difference  of,  in  the 
sexes,    ii.     189;    dorsal    hairy,   of 
mammals,  ii.  282. 
Cricket,  field-,  stridulation  of  the,  i. 

353  ;  pugnacity  of  male,  i.  360. 
Cricket,  house-,  stridulation  of  the, 

i.  352,  354. 
Crickets,  sexual  differences  in,  i.  361. 
CRiocERiDiE,  stridulation  of  the,   i. 
379. 


Crinoids,  complexity  of,  i.  61, 
Croaking  of  frogs,  ii.  27. 
Crocodiles,  musky  odour  of,  during 

the  breeding  season,  ii.  29. 
Crocodiua,  ii.  28. 
Crossbills,  characters  of  jonng,  ii. 

184. 
Crosses  in  man,  i.  225. 
Crossing  of  races,  effects  of  the,  i. 

241. 
Cros8optilon  auritum,  ii.  93, 166, 196 ; 
adornment  of  both  sexes  o^  i.  290 ; 
sexes  alike  in,  ii.  178. 
Crotch,  G.  R.,  on  the  stridulation  of 
beetles,  i.  379,  382 ;  on  the  stridu- 
lation  of  IleliopatheSy  i.  383 ;    on 
the  stridulation  of  AcalleSy  i.  384. 
Crow  Indians,  long  hair  of  the,   ii. 

348. 
Grow,  young  of  the,  ii.  209. 
Crows,  ii.  226 ;  vocal  organs  of  the, 

ii.  55 ;  living  in  triplets,  ii.  106. 
Crows,  carrion,  new  mates  found  hy, 

ii.  104. 
Crows,  Indian,   feeding  their   blind 

companions,  i.  77. 

Cruelty  of  savages  to  animals,  i.  94. 

Crustacea,  amphipod,  males  sexually 

mature     while     young,    ii.     215 ; 

parasitic,  loss  of  limbs  by  ^male, 

i.  255  ;  prehensile  feet  and  antennse 

of,  i.  256 ;  male,  more  active  than 

female,  i.  272 ;  parthenogenesis  in, 

i.  315 ;  secondary  sexual  characters 

of,  i.  328 ;  auditory  hairs  of,  ii.  333. 

Crystal  worn  in  the  lower  lip  by  some 

Central  African  women,  ii.  341. 
Cuckoo  fowls,  i.  294, 
Culicid^  i.  254,  349. 
Cullen,  Dr.,  on  the  throat-ponch  of 

the  male  bustard,  ii.  58. 
Cultivation  of  plants,  probable  ori- 
gin of,  i.  167. 
CUPPLES,  Mr.,  on  the  numerical  pro- 
portion of  the  sexes  in  dogs,  sheep, 
and  cattle,   i.   304,   305  ;    on    the 
Scotch  deerhound,  ii.  261  ;  on  sex- 
ual preference  in  dogs,  ii.  271,  272. 
Curculionid^,   sexual   difference  in 
length  of  snout  in  some,  i.  255; 
hornlike  processes  in  male,  i.  374 ; 
musical,  i.  378,  379. 
Curiosity,  manifestations  of^  by  ani- 
mals, i.  42. 
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Curlews,  double  moult  in,  ii.  80. 

CcRSORES,  comparative  absence  of 
sexual  differences  among  the,  i. 
269. 

Curtis,  J.,  on  the  proportion  of  the 
sexes  in  At/ialia,  i.  314. 

CuviER,  F.,  on  the  recognition  of 
women  by  male  quadrumana,  i.  13. 

CuviER,  G.,  views  of,  as  to  the  position 
of  man,  i.  190;  on  instinct  and 
intelligence,  i.  37  ;  on  the  number 
of  caudal  vertebrae  in  the  mandrill, 
i.  150  ;  on  the  position  of  the  seals, 
i.  190 ;  on  Jlectocotj/ley  i.  325. 

Cyanecuia  suecicOj  sexual  differences 
of,  ii.  195. 

Cjanalcyon,  sexual  difference  in 
colours  o^  ii.  173 ;  immature  plu- 
mage of,  ii.  188. 

Cychrus,  sounds  produced  by,  i.  382. 

Cycnia  mendica,  sexual  difference  of 
colour  in,  i.  398. 

Cyynus  ferus,  trachea  of,  ii.  59. 

Cygnus  olor,  white  young  of,  ii.  211. 

Cyllo  Leda,  instability  of  the  ocellated 
spots  of,  ii.  133. 

Cynanthus,  variation  in  the  genus,  ii. 
125. 

Cyxipid^,  proportions  of  the  sexes 
in,  i.  314:. 

Cynocephalus,  difference  of  the  young, 
from  the  adult,  i.  13  ;  male,  recog- 
nition of  women  by,  i.  13  ;  polyga- 
mous habits  of  species  of,  i.  266. 

Cynocephalus  chacina,  i.  41. 

Cynoceplialxis  geladn,  i.  51. 

Cynocephalus  hamadryas,  i.  51 ;  sexual 
difference  of  colour  in,  ii.  291, 

Cynocephdus  leucophtiSj  colours  of  the 
sexes  of,  ii.  292. 

Cynocephcdus  mormon,  colours  of  the 
male,  ii.  292,  296,  310. 

CynpcepJudus  porcarius,  mane  of  the 
male,  ii.  267. 

Cypi-idinaj  proportions  of  the  sexes  in, 
i.  315. 

Cttprinid^  proportion  of  the  sexes 
in  the,  i.  308. 

CvPRiNiD^  Indian,  ii.  17. 

CvpRiNODONTiDiE,  sexual  differences 
in  the,  ii.  7,  9. 

Cyprinus  auratus,  ii.  16. 

Cyprinus  phoxinus,  spawning  of,  ii. 
15. 


CypriSy    relations    of   the  sexes    in, 

i.  315. 
Cystophora  cristata,  hood  of,  ii.  278. 

D. 

Dacelo,  sexual  difference  of  colour  in, 
ii.  174. 

Dacelo  Gaudichavdi,  young  male  of, 
ii.  188. 

Dal-ripa,  a  kind  of  ptarmigan,  i. 
306. 

Damaiis  cdbifrons,  peculiar  markings 
of,  ii.  301. 

Damaiis  pygarga,  peculiar  markings 
of,  ii.  300. 

Dampness  of  climate,  supposed  influ- 
ence of,  on  the  colour  of  the  skin, 
i.  116,  242. 

DanaidaSy  i.  387. 

Dances  of  birds,  ii.  68. 

Dancing,  i.  232. 

Daniell,  Dr.,  his  experience  of  resi- 
dence in  West  Africa,  i.  245. 

Darfur,  protuberances  artificially 
produced  in,  ii.  339. 

Darwin,  F.,  on  the  stridulation  of 
Dermestes  murintiSy  i.  379. 

Dasychira  pudibundny  sexual  difference 
of  colour  in,  i.  398. 

Davis,  A.  H.,  on  the  pugnacity  of  the 
male  stag-beetle,  i.  375. 

Davis,  J.  B.,  on  the  capacity  of  the 
skull  in  various  races  of  men,  I. 
146 ;  on  the  beards  of  the  Poly- 
nesians, ii.  322. 

Death-rate  higher  in  towns  than  in 
rural  districts,  i.  175. 

Death-tick,  i.  384. 

De  Candolle,  Alph.,  on  a  case  of  in- 
herited power  of  moving  the  scalp, 
i.  20. 

Declensions,  origin  of,  i.  61. 

Decoration  in  birds,  ii.  71. 

DecticuSf  i.  355. 

Deer,  spots  of  young,  ii.  184,  303 ; 
horns  of,  ii.  243,  248  ;  use  of  horns 
of,  ii.  252,  263 ;  size  of  the  horns 
of,  ii.  259  ;  female,  pairing  with 
one  male,  whilst  others  are  lighting 
for  her,  ii.  269 ;  male,  attracted  by 
the  voice  of  the  female,  ii.  276; 
male,  odour  emitted  by,  ii.  279 ; 
development  of  the  horns    in,   i. 
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288 ;  horns  of  a,  in  course  of  modi- 
fication, ii.  255. 

Deer,  Axis,  sexual  difference  in  the 
colour,  of  the,  ii.  290. 

Deer,  fallow,  different  coloured  herds 
of,  ii.  295. 

Deer,  Mantchurian,  ii.  303. 

Deer,  Virginian,  ii.  303;  colour  of 
the,  not  affected  by  castration,  ii. 
288 ;  colours  of,  ii.  289. 

Deerhound,  Scotch,  greater  size  of 
the  male,  i.  293,  ii.  260. 

Defeksive  organs  of  mammals,  ii. 
263. 

De  Geer,  C,  on  a  female  spider  de- 
stroying a  male,  i.  339. 

Dekay,  Dr.,  on  the  bladder-nose  seal, 
ii.  278. 

Demerara,  yellow  fever  in,  i.  243. 

Dendrocygnaj  ii.  185. 

Deixdrophila  frontalis,  young  of,  ii.  220. 

Denny,  H.,  on  the  lice  of  domestic 
animals,  i.  219. 

Dermestes  murinuSf  stridulation  of,  i. 
379. 

Descent  traced  through  the  mother 
alone,  ii.  359. 

Deserts,  protective  colouring  of  ani- 
mals inhabiting,  ii.  224. 

Desmarest,  on  the  absence  of  sub- 
orbital pits  in  Antilope  stibguttU' 
rosa,  ii.  280 ;  on  the  whiskers  of 
Macacus,  ii.  283 ;  on  the  colour  of 
the  opossum,  ii.  286 ;  on  the  colours 
of  the  sexes  of  Mus  minutus,  ii.  286  ; 
on  the  colouring  of  the  ocelot,  ii. 
287 ;  on  the  colours  of  seals,  ii. 
287 ;  on  Antilope  caama,  ii.  289 ; 
on  the  colours  of  goats,  ii.  290 ;  on 
sexual  difference  of  colour  in  Ateles 
marginatuSf  ii.  291  ;  on  the  man- 
drill, ii.  293 ;  on  Macactis  cynomol' 
gus,  ii.  318. 

Desmoulins,  on  the  number  of  species 
of  man,  i.  226 ;  on  the  musk-deer, 
ii.  281. 
Desor,  on  the  imitation  of  man  by 

monkeys,  i.  44. 
Despine,  p.,  on  criminals  destitute 

of  conscience,  i.  92. 
Deveix)pment,  embryonic,  of  man,  i. 

14,  16 ;  correlated,  ii.  130. 
Devil,  not  believed  in  by  the  Fue- 
gians,  i.  67. 


Devil-crab,  I.  332. 

Devonian,  fossil  insect  from  the,  L 
360. 

Dewlaps,  of  cattle  and  antelopes,  ii. 
284. 

Diadema,  sexual  differences  of  eoloor- 
ing  in  the  species  of,  i.  388. 

JHadema  anomala,  mimickry  hy  the 
female  of,  i.  413. 

Diadema  bolina,  i.  413. 

Diamond-beetles,  bright  coloxm  of, 
i.  367. 

Diastema,  occurrence  of,  in  man,  i. 
126. 

DiABTYLiD^  proportion  of  the  sexes 
in,  i.  315. 

DiODORUS,  on  the  absence  of  beard  in 
the  natives  of  Ceylon,  ii.  321. 

Dicrurus,  racket-shaped  feathers  in, 
ii.  73 ;  nidification  of,  ii.  167. 

Dicrurus  mncrocercus,  change  of  plu- 
mage in,  ii.  179. 

DidelpMs  opossum,  sexual  difference 
in  the  colour  of,  ii.  286. 

Differences,  comparative,  between 
different  species  of  birds  of  the  same 
sex,  ii.  192. 

Digits,  supernumerary,  more  fre- 
quent in  men  than  in  women,  i. 
276 ;  supernumerary,  inheritance 
of,  i.  285 ;  supernumerary,  early  de- 
velopment of,  i.  292. 

Dimorphism  in  females  of  water- 
beetles,  i.  343 ;  in  Neurothemis  and 
Agrion,  i.  363. 

Dipelictts  Cantori,  sexual  differences 
of,  i.  369. 

DiPLOPODA,  prehensile  limbs  of  the 
male,  i.  340. 

Dipsas  cynodon,  sexual  difference  in 
the  colour  of,  ii.  29. 

Diptera,  i.  348. 

Disease,  generated  by  the  contact  of 

distinct  peoples,  i.  239. 
Diseases  common   to   man  and   the 
lower  animals,  i.  11 ;  difference  of 
liability   to,   in   different    races  of 
men,  i,  216;  new,  effects  of,  upon 
savages,  i.  238;    sexually  limited, 
i.  292. 
Display,  coloration   of   Lepidoptera 
for,  i.  395;   of  plumage  by  male 
birds,  ii.  86,  96. 
Distribution,  wide,  of  man,  i.  137 ; 


geogrsphicsl,  as  eTidenci 
diBtinctcess  in  man,  i.  2lb. 

Disuse,  efiecti  of,  id  prodacing  mdi- 
meDtarj  orgaiiB,  i.  18 ;  nnd  use  of 
parte,  efiecta  of,  i.  116 ;  of  parts, 
inSuence  D^  oo  the  iBces  of  men,  i. 
247. 

DivOECE,  fteedom  of,  among  tUe  Char- 
ruaa,  ii.  372. 

Dixon,  E.  S.,  on  the  habits  of  the 
gninea-fowl,  i.  270  ;  on  the  pniring 
ot'dilfeventBpecicEuf  geese,  ii.  114; 
on  tlia  court^p  of  penfowl,  il. 

DoBRiZHOFFER,  on  the  mirrlBge-eus- 
tums  of  the  Allpones,  il.  374. 

DOUB,  BuSering  fi^m  Teiiinn  agne,  1. 
13;  memoiy  of,  i.  45;  domeatic, 
pR^reM  of,  io  moral  qualities,  i.  50; 
distinct  tones  uttered  by,  i.  54 ;  pa- 
ralleliim  between  bis  aSection  (nr 
his  muster  am!  religious  feeling,  i. 
68;  BOtiabiiit;  of  the,  i.  T4;  sym- 
pathy of,  with  B  eiclc  cat,  1.  77  ; 
sympathy  of,  with  hia  master,  i.  77  ; 


verging  wh  en  dmwing  sledges  otcf 
thin  ice,  1.  46;  dreaming,  i.  46, 
158 ;  eierdse  of  reasoning  facul- 
ties by,  i.  4B;  their  possession  of 
conscience,  i,  78 ;  numerical  pro- 
portion of  male  and  female  births 
in,  L  304;  uinal  affection  between 
individnala  of,  li.  270;  howling  at 
tertaia   notes,  ii.  333;    rolling   in 


.  possible 


carrioa,  ii.  281. 

DOUCHOCEPHAUC  itmotUT 

canse  of;  i.  J48. 
Dolphins,  nakednsss  of,  i,  148. 
DoMKSTic  animals,  nixi  c£,  L   339; 

change  of  breeds  o^  ii.  369. 
DouESTiciTioN,  influence  of,  in  re- 

moTing  the  sterility  of  hybrids,  1. 

222, 
D'Orbiont,  a.,  on  the  inflnence  of 

dampness  and  dryness  on  the  colonr 

of  the  skin,  i,  243 ;  on  the  Ynm- 

DOTTEHEI,  ii.  203. 

DouiiLBDAT,  E.,  OD  flexnal  diSbrances 
in  the  wings  of  bntterflies,  i.  345. 

DOUCLEDAY,  H.,  on  the  proportion 
of  the  seies  in  the  smaller  moths, 


males  of  iuaiocumpa  quera 
£attiraia  carjn'iii  by  the  female,  i, 
312  ;  on  the  proportion  of  the  seiei 
In  the  Lepidoptera,  1.  312;  on  the 
ticking  of  AnMum  teBsellatum,  i. 
385 ;  on  the  structure  of  Agemnia 
Jeroiiia,  i.  387 ;  on  white  butter- 
flies alighting  upon  paper,  i.  400. 

DduQlab,  J.  W.,  on  the  soiual  dif- 
ferences of  the  Bemipteiv,  i.  349 ; 
on  the  colours  of  Bvilish  Homu- 
ptera,  i.  352. 

Down,  of  birds,  ii.  80. 

J)rtuio,  gnlar  appendages  of,  ii.  33. 

Dfuqonbt,  Gemmeoos,  ii.  7. 

DuAOON-FLiEa,  caudal  appendages  of 
male,  i.  344 ;  relative  size  of  the 
sexes  of,  i.  34T;  difference  in  the 
seiGs  of;  i,  381;  want  of  pngnacity 
by  the  male,  i.  361. 

Drake,  breeding  plvmage  of  the,  ii.. 


Drill,  sexual  difference  of  colour  ii 


i.  204, 


the,  iL  391. 

Drtrntaus  irrora 

Vromoliea,  Saharan  species  of;  ii.  172. 

DtiONao  shrilce,  ii.  179. 

DnoNGoa,  Taoket-shaped  feathers  in 
the  tails  of,  ii.  73,  83. 

DurNEKi,  of  climate,  sapposed  in- 
fluence of,  on  the  colour  of  the 
skin,  i.  242. 

DruopilliBcua,  i.  199. 

Duck,  harleqoiu,  age  of  mature  plu- 
mage in  the,  ii.  213 ;  breeding  In 
immature  plmuage,  ii.  214. 

DcCK,  long-tailed,  preference  of  male, 
tbr  certain  females,  ii.  122. 

Duck,  pintail,  pairing  vrith  h  wigeoo, 
ii.  114. 

Dejoe,  voice  of  the,  ii.  60 ;  pairing 
with  a  shieid-drake,  ii.  114;  imma- 
ture plumi^  of  the,  ii.  188. 

Duck,  wild,  seinal  differences  in  the, 
1.268;  speculum  and  male  obarac- 
ters  0^  i.  291 ;  pairing  with  a  pin- 
tail druke,  ii.  115. 

DtCEB,  dogs  and  cats  recognised  by, 
ii,  110  ;  wild,  bncoming  polygamoiu 
under  partial  dooieslicatioa,  i.  270. 
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DUOONO. 


INDEX. 


ELLIOT. 


DuoONO,  tusks  of,  ii.  242  ;  nakedness 
of,  i.  148. 

DcJABDiN,  on  the  relative  size  of  the 
cerebral  ganglia  in  insects,  i.  145. 

Duncan,  Dr.,  on  the  fertility  of  early 
marriages,  i.  174. 

DUPONT,  M.,  on  the  occurrence  of  the 
,  8upra«condyloid  foramen  in  the  hu- 
merus of  man,  i.  29. 

DURAND,  J.  P.,  on  causes  of  varia- 
tion, i.  113. 

DuREAU  de  la  Malle,  on  the  songs  of 
birds,  i.  55;  on  the  acquisition  of 
an  air  by  blackbirds,  ii.  55. 

Dutch,  retention  of  their  colour  by 
the,  in  South  Africa,  i.  242. 

Duty,  sense  of,  i.  70. 

DUVAUCEL,  female  Jlylobates  washing 
her  young,  i.  40. 

Dyaks,  pride  of,  in  mere  homicide,  i. 
94. 

Dyni'iteSf  large  size  of  males  of,  i. 
347. 

DrNASTiNi,  stridulation  of,  i.  381. 

DytiscuSy  dimorphism  of  females  of, 
1.  343 ;  grooved  elytra  of  the  fe- 
male, i.  343. 

E. 

Eagle,  young  Cercopithecus  rescued 
from,  by  the  troop,  i.  75. 

Eagle,  white-headed,  breeding  in 
immature  plumage,  ii.  214. 

Eagles,  golden,  new  mates  found  by, 
ii.  105. 

Ear,  motion  of  the,  i.  20 ;  external 
shell  of  the,  useless  in  man,  i.  21 ; 
rudimentary  point  of  the,  in  man, 
1.22. 

Ears,  piercing  and  ornamentation  of 
the,  ii.  341. 

Echidna,  i.  201. 

Echini,  bright  colours  of  some,  i.  322. 

EcHiNODERMATA,   absence  of   secon- 

;   dary  sexual  characters  in,  i.  321. 

ECKER,  figure  of  the  human  embryo, 
i.  15 ;  on  sexual  differences  in  the 
pelvis  in  man,  ii.  317  ;  on  the  pre- 
sence of  a  sagittal  crest  in  Austra- 
lians, ii.  319. 

Edentata,  former  wide  range  of,  in 
America,  i.  219 ;  absence  of  secon- 
dary sexual  characters  in,  i.  268. 


EdoliuSf  racket-shaped  feathers  in,  ii. 
73. 

£U>WARDS,  Mr.,  on  the  proportion  of 
the  sexes  in  North  American  species 
of  Papilio,  i.  309. 

EOERTON,  Sir  P.,  on  the  use  of  the 
antlers  of  deer,  ii.  252;  on  the 
pairing  of  red  deer,  ii.  269 ;  on  the 
bellowing  of  stags,  ii.  275. 

Eggs,  hatched  by  male  fishes,  ii.  20. 

Egret,  Indian,  sexes  and  young  o^  ii. 
217. 

Egrets,  breeding  plumage  of,  ii.  82 ; 
white,  ii.  228. 

EiiRENBERG,  on  the  mane  of  the  male 
Hamadryas  baboon,  ii.  267. 

Ekstrom,  M.,  on  Harelda  glacialiSy  ii. 
122. 

EUmhista  rufocinerea,  habits  of  male, 
i.  311. 

Eland,  development  of  the  hoi*ns  of 
the,  i.  289. 

Elands,  sexual  differences  of  colour 
.  in,  ii.  288. 

Eiaphomyia,  sexual  differences  in,  i. 
349. 

Elaphrus  uliginosuSy  stridulatioa  of, 
i.  379. 

Elaps,  ii.  31, 

Elaterid^e,  proportions  of  the  sexes 
in,  i.  313. 

Elaters,  luminous,  i.  345. 

Elephant,  i.  200 ;  nakedness  of  the, 
i.  148 ;  rate  of  increase  of  the,  i. 
135 ;  Indian,  polygamous  habits  of 
the,  i.  267  ;  pugnacity  of  the  male, 
ii.  240;  tusks  of,  ii.  242,  243,  248, 
249,  258  ;  Indian,  mode  of  fighting, 
of  the,  ii.  257 ;  male,  odour  emitted 
by  the,  ii.  279  ;  attacking  white  or 
grey  horses,  ii.  295. 

Elevation  of  abode,  modifying  in- 
fluence of,  i.  120. 

Elimination  of  inferior  individuals, 
i.  172. 

Elk,  ii,  249;  winter  change  of  the, 
ii.  299. 

Elk,  Irish,  horns  of  the,  ii.  259. 

Ellice  Islands,  beards  of  the  natives, 
ii.  322,  349. 

Elliot,  R.,  on  the  numerical  pro- 
portion of  the  sexes  in  young  rats, 
i.  305 ;  on  the  proportion  of  the 
sexes  in  sheep,  i.  305« 


Eluoit,  D.  G.,  on  Pelecanus  eriit\ro- 

rhynchxis,  ii.  80. 
Elliott,  Sir  W.,  oq  the  polfgamons 

habits  of  the  ladian  wild  boar,  i, 

Ellis,  dd  the  preralence  of  infontiolda 
in  Polynesia,  li.  3t)4. 

Elphinstosb,  Mr.,  on  local  differ- 
eaccs  of  stuture  among  the  HtDdonjj, 
i.  llli;  on  the  difficulty  of  dis- 
tiagulahing    the    Dative    races    of 

Elttka,  of  the  fetnalea  of  Dytitcia, 

ABiliaa,  Sudroporua,  i.  34v). 
En^itriia,  chancters  nf  young,  ii.  134. 
Emieiita   mUiO'-ia,  ii.  1S5. 
EnJierita   aaAanidus,  ii.   111 ;   head- 
feathers  of  the  male,  ii.  95. 
Embryo  of  man,  L  14,  15;  of  the 

dog,  i.  15. 
EHtiKVoa  of  mammals,  TesemblaDC«  of 

the,  i.  3-2. 
EhIOratiOs,  i.  172. 
Emotioss  eiperienced  by  the  lower 

animals  in   common  with  man,  i. 

39;  manifested  \ij  animals,  i.  42. 
EUPEOOR  moth,  i.  398. 
EhULatioR  of  singing-birds,  ii,  53. 
Euu,  seies  and  iacabation  of,  ii.  -201. 
EtiDnRANCE,  estimation  of,  I.  95. 
EsEHQY,  a  characteristic  of  moD,  Ii. 

328. 
England,   numerical   proportion    of 

male  and  feniate  births  in,  1.  300. 
Enolshgabt,  Mr.,  on  the  finding  of 

new  mates  bj  starlings,  iL  106. 
English,   saccess  of,  as   colonists,   i. 

179. 
Enoaavers,  short-lighted,  i.  118. 

ESTOMOSTRACA,  i.  332. 

EsrazOA,  difference  of  colour  between 

the  mates  and   females  of  some,  I. 

821. 
EooENE,  possible  divergence  of  man 

during  the,  i,  SCO, 
Edlid^x,  oolours  of,  produced  by  the 

biliary  glands,  i.  323. 
Epeira,  I  337. 
Epeira  nigra,  amall  >ize  of  the  male 

of,  i.  333. 
Efhbher^  i.  341. 

EpHEHBtUDK,  i.  3S1. 
CPHKHEttTSA,  proportioos  of  the  leies 


Ephippiger  vitiim,  stridolati 
of,  i.  31.4,  358. 

Episalia,  aeiual  diiferenoca  of  colour- 
ing in  the  species  ol^  i.  38S. 

Egnas  hemiinma,  winter  change  of, 
ii.  298. 

Eroteina,  coloration  of,  1.  397. 

Erkct  attitude  of  man,  i.  141,  143. 

EscuRiCHT,  on  thfl  development  of 
hair  in  man,  i  24;  on  a  Unuginona 
moustache  in  a  female  fuitus,  i.  25 ; 
on  the  .want  of  definition  between 
fche  scalp  and  the  forehead  in  some 
children,  L  192;  on  the  arrange' 
nient  of  the  hair  in  the  human 
fcetug,  i.  193;  on  the  hairiness  of 
the  &ce  Id  the  human  fcetoa  of 
Iwth  sexes,  ii,  379,  380. 

Eatneralda,  diirerence  of  dolour  Id  the 


Eaox  III 


I  of,  i.  3 


EsQUiMAUi!,  i.  1&7,  167 ;  their  belief 
in  the  inheritsDce  at  deiterity  In 
seal-catching,  i.  117  ;  mode  of  life 
of,  i.  243. 

Eiireldu  amandava,  pugnacity  of  ths 
male,  ii.  49. 

Eabagii,  setual  differences  of  colour- 
ing in  the  species  ol^  i.  389.    . 

EiKhirus  loagimaHUs,  sound  produced 
by,  i.  381. 

Eadmmiai  moHtKHia,  ii.  203. 

Ealampis  jugularit,  eolouis  of  the; 
female,  ii.  168. 

EiTLER,  on  the  rate  of  increaee  in  the 
United  Slstos,  i.  131. 

Eumonuita  luperciliiria,  racket-shaped 
jsathers  in  the  tail  oE,  li.  73. 

Eapitomena  nucroui-ti,  colours  of  the 
female,  u.  168. 

Eaphmia  spbadida,  ii.  174. 

Eaplucamui  crj/throphtAalmm,  posses- 
sion of  spurs  by  the  iemale.  ii.  46.  . 

Eiiplaa  mblanias,  mimickry  of,  by  the 
female  of  Diadana  anamah,  i.  413. 

ElTROPG,  aacient  inhabitants  of^  i. 
S3T. 

ECROrEASB,  difference  of,  from  HiD~ 
doos,  L  240 ;  hairiness  of,  probably 
due  to  reversion,  it  378. 

Euroatopodus,  seies  oi;  ii.  206. 

Eitrygnathua,  different  proportioi 
the  head  in  the  sexes  of,  i.  344. 
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EUBTTEPHANUS. 


INDEX. 


FEMALEB. 


Eustephanua^  sexaal  differences  of  spe- 
cies of^  ii.  39 ;  young  of,  ii.  220. 

Exaggeration  of  nataral  characters 
by  man,  ii.  351. 

Exogamy,  ii.  360,  364. 

Expression,  resemblances  in,  between 
man  and  the  apes,  i.  191. 

Extinction  of  racAs,  causes  of^  i.  238. 

Ete,  destruction  of  the,  i.  116 ;  change 
of  position  in,  i.  147 ;  obliquity  of, 
regarded  as  a  beauty  by  the  Chinese 
and  Japanese,  ii.  345. 

Etebrows,  elevation  of,  i.  19;  deve- 
lopment of  long  hairs  in,  i.  25  ;  in 
monkeys,  i.  192 ;  eradicated  in  parts 
of  South  America  and  Africa,  ii. 
840 ;  eradication  of,  by  the  Indians 
of  Paraguay,  ii.  348. 

Eyelids,  coloured  black,  in  part  of 
Africa,  ii.  339. 

Eyelashes,  eradication  of,  by  the  In- 
dians of  Paraguay,  ii.  348. 

Eyes,  difference  in  the  colour  of,  in 
the  sexes  of  birds,  ii.  128 ;  pillared, 
of  the  male  of  Chloeon,  i.  341. 

Eyton,  T.  C,  observations  on  the  de- 
Telopment  of  the  horns  in  the  fal- 
low-deer, i.  288. 

Eyzies,  Les,  human  remains  from,  i. 
237. 

r. 

Fabre,  M.,  on  the  habits  of  Cerceris, 
i.  364. 

Facial  bones,  causes  of  modification 
of  the,  i.  147. 

Faculties,  mental,  variation  of,  in 
the  same  species,  i.  36 ;  diversity 
of,  in  the  same  race  of  men,  i.  109 ; 
inheritance  of,  i.  110;  diversity  of, 
in  animals  of  the  same  species,  i. 
110;  of  birds,  ii.  108. 

Fakirs,  Indian,  tortures  undergone 
by,  i.  96. 

Falco  lewiocephalus^  ii.  214. 

Falco  peregrinus,  ii.  104,  179. 

Falco  tinnunculusy  ii.  109. 

Falcon,  peregrine,  new  mate  found 
by,  ii.  104. 

Falconer,  H.,  on  the  mode  of  fight- 
ing of  the  Indian  elephant,  ii.  257 ; 
on  canines  in  a  female  deer,  ii.  258 ; 
on.  Hyomoschus  aqiusticusy  iL  304. 


Falkland  islands,  horses  of,  i.  236. . 

Fallow-deer,  different  coloured  herds 
of,  ii.  295. 

Famines,  frequency  of,  among  savages, 
i.  333. 

Farr,  Dr.,  on  the  structure  of  the 
uterus,  i.  123  ;  on  the  effects  of  pro- 
fligacy, i.  173 ;  on  the  iuflaenoe  of 
marriage  on  mortality,  L  175. 

Farrab,  F.  W.,  on  the  origin  of  km* 
guage,  i.  56 ;  on  the  crossing  or 
blending  of  languages,  i.  60;  on 
the  absence  of  the  idea  of  God  in 
certain  races  of  men,  i.  65 ;  on  early 
marriages  of  the  poor,  L  173;  on 
the  middle  ages,  i.  178. 

Fashions,  long  prevalence  of,  among 
savages,  ii.  343,  352. 

Faye,  Prof.,  on  the  numerical  pro- 
portion of  male  and  female  births 
in  Norway  and  Russia,  i.  301 ;  on 
the  greater  mortality  of  male 
children  at  and  before  birth,  L  302. 

Feathers,  modified,  producing  sounds,, 
ii.  63  et  aeqq,^  163 ;  elongated,  in 
male  birds,  ii.  72,  97;  racket- 
shaped,  ii.  73 ;  barbless  and  with 
filamentous  barbs  in  cei*tain  birda, 
ii.  74;  shedding  of  margins  of^ 
ii.  85. 

Feeding,  high,  probable  influence  of, 
in  the  pairing  of  birds  of  different 
species,  ii.  115. 

Feet,  modificatioa  of,  in  man,  i.  141 ; 
thickening  of  the  skin  on  the  soles 
of  the,  i.  118. 

Felis  canadensis,  throat-ruff  of,  ii.  267. 

Felis  pardalis  and  F,  mitis,  sexual 
differences  in  the  colouring  of,  ii. 
287. 

Female,  behaviour  of  the,  daring 
courtship,  i.  273. 

Female  birds,  differences  of,  ii.  193. 

Females,  presence  of  rudimentary 
male  organs  in,  i.  208 ;  preference 
of,  for  certain  males,  i.  262  ;  pur- 
suit of,  by  males,  i.  272 ;  occurrence 
of  secondary  sexual  characters  in, 
i.  276;  development  of  male  cha- 
racters by,  i.  280. 

Females  and  males,  comparative 
mortality  of,  while  young,  i.  264, 
276 ;  comparative  numbers  o£  i.  261. 
263. 


Fbmdr  and  tibia,  proportioDs  of,  in 

the  Aym&ni  ladisuB,  i.  119. 
Fgrousun,  Mr.,  on  the  courtship  of 

fowls,  )i.  IIB. 

plBots,  i.  ma  ;  in  the  lower  animal>j, 

Fevbes,    immnnity   of  Xtigroas   and 
Mnlattoes  from,  L  243.  ) 

Fiber  !iW*ie«s,  protective  colouring    J 
of,  ii.  298. 

FlUELiTC  of  eavajes  to  ona  anotl 
i.  95  ;  importance  o<^  i.  162. 

FtBLn-SLiVES,    difference    of,    fi 
huuse-Elaves,  L  24U. 

FiJiANii,  biU7ing  their  old  and  i 
pareaU  alive,  i.  77 ;  catimation  i>f 
the  beard  among  the,  ii.  34tl ;  u1- 
miration  of,  for  a  broad  (Kciput,  ii. 


353. 


i.  373. 


■iflge-cuB 


I  of  the, 


Filial  alfection,  partlj  the  result  of 

natural  9elel^tloa,  i.  81. 
FiLUH  termioale,  i,  30. 
Finch,  racket-shaped  feathers  in  the 

taU  of  a,  ii.  73. 
FlxauES,  apring  change  of  colour  in, 

ii.  85 ;  British,  females  of  tlie,  ii. 

193. 
FnjOmcB,  partially  coherent,  in  species 

of  Ifi/lobates,  i.  140. 
FiNLAysDN,  on  the  Coobin  Chinese,  ii. 

345. 
Fire,  um  of,  i.  137, 183,  23i. 
FieuHBR,  on  tha  pugnacityof  the  male 

of  LetAras  eip/uthlBI,  I  376. 


Fian, 


ofmala,  1.373. 

FiHHES,  kidneys  of^  represented  bj 
Corpora  Wollfiana  in  the  human 
embryo,  i.  IS  ;  mala,  hatching  ova 
in  their  inontiia,  i.  210  J  receptacles 
for  ova  posueasad  l>j,  i.  254 ;  relative 
size  of  the  aeiea  in,  ii.  7 ;  fteshwatar, 
of  the  tropics,  ii.  17  ;  protnctira  re- 
semblances in,  ii.  18;  nest-hnilding, 
iL  19 ;  apavroing  of^  ii.  19  ;  aounds 
produced  by,  ii.  23,  331  ]  continued 
growth  of,  ii.  318. 

Fkcor  potli^ia  httgw,  i 


I  of,  in 
Flint  tools,  i.  183. 


i.  139. 


Funis,  dilBculty  of   chipping    i 

Fl>3BIDA,  Qviacaha  major  in,  i.  307. 
FlocndEo,  coloration  of  the,  ii.  IB. 
Flowek,  W.  H,,  on  tbe  abdnctor  of 

the   fillb   metatarsal    in   apes,   i. 

126 ;  on  the  position  of  tbe  Seals, 

i.  190;  on  tbe  throat-pouch  of  the 

male  Bustacd,  ii.  58. 


of,  ii.  170. 
FcETUS,   haman,   woolly  t 

the,  i.  25 ;  omingement 

on,  1.  193. 
Food,  iuaaeace  of,   npon 


nthei 


115. 


power  of   the,   retained  in  » 
uvagee,  i.  143. 
FOBAKBH,    snprfl-condylold,    excep- 


tional o< 


nthel 


,  130;  in  the  earljr  I 
progenitors  of  man,  i.  206. 
Foubeh,  D.,  on  the  Aymara  Indinni , 
1 19  ;  on  local  vsriation  of  colour  in 
the  Qnechnas,  i.  240  ;  on  the  hair- 
lessneas  of  the  Aymaros  and  Qoe- 
chnos,  ii.  322  \  on  the  long  hair  of 
theAymaraa  and  Quechuiia,  ii.  320, 
348. 


ig  Bwan^  11. 
he  cerebral 


FoRBl.,  F.  on  white  yoi 
211. 

Formica  mfa,   size  of 
ganglia  in,  1.  145. 

FoBBiu,  ahaence  of,  connecting  maa 
with  the  apes,  L  201. 

Fowl,  occorrence  of  apura  In  tha 
female,  i.  280 ;  game,  early  pug* 
nacity  of,  i.  395;  Polish,  early 
development  of  cranial  peculiarities 
of,  i.  395;  Tariallons  in  plnmage 
of,  ii.  74;  examplea  of  correlated 


i   da- 


subb reeds  of,  ii 


development    i 

178. 
F-OWia,  spangled  Hambnrgh,  i. 
294  ;  Hiual  peculbiritieij  in,  tr 
mitted  only  to  the  same  aex,  i.  2h^  ; 
loss  of  secondary  seiuai  characters 
by    male,    i,    284;    inheritance   of 
changes   of  plumage   by,    i.    381 ; 
Polish,    origin   of  the  crest    in,    L    . 
264;  period  of  Inheritance  of  cha-  J 
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racien  by,  i.  294 ;  cuckoo- ,  i.  294 ; 
development  of  the  comb  in,  i. 
.  295 ;  numerical  proportion  of  the 
sexes  in,  i.  306 ;  courtship  of^  ii.  117 ; 
mongrel,  between  a  black  Spanish 
cock  and  different  hens,  ii.  131 ; 
pencilled  Hamburgh,  difference  of 
the  sexes  in,  ii.  158;  Spanish, 
sexual  differences  of  the  comb  in, 
ii.  158 ;  spurred,  in  both  sexes,  ii. 
162. 

Fox,  W.  D.,  on  some  half-tamed 
wild  ducks  becoming  polygamous, 
and  on  polygamy  in  the  guinea- 
fowl  and  canary-bird,  i.  270 ;  on 
the  proportion  of  the  sexes  in  cattle, 
i.  305;  on  the  pugnacity  of  the 
peacock,  ii.  46  ;  on  a  nuptial  assem- 
bly of  magpies,  ii.  102 ;  on  the 
finding  of  new  mates  by  crows,  ii. 
104 ;  on  partridges  living  in  trip- 
lets, ii.  107 ;  on  the  pairing  of  a 
goose  with  a  Chinese  gander,  ii. 
114. 

Foxes,  wariness  of  young,  in  hunting 
districts,  i.  50 ;  black,  ii.  294. 

France,  numerical  proportion  of 
male  and  female  births  in,  i.  301. 

Francesco,  B.,  on  the  Simian  resem- 
blances of  man,  i.  4. 

Fraser,  C,  on  the  different  colours 
of  the  sexes  in  a  species  of  Squilla, 
i.  335. 

Fringilla  cannahina,  ii.  86. 

Fringilla  ciris^  age  of  mature  plumage 
in,  ii.  213. 

Fringilla  cyanea,  age  of  mature  plu- 
mage in,  ii.  213. 

Fringilla  leucophrys,  young  of,  ii. 
217. 

Fringilla  spinus,  ii.  115. 

Fringilla  tristis,  change  of  colour  in, 
in  spring,  ii.  85 ;  young  of,  ii.  216. 

Fringillidje,  resemblance  of  the 
females  of  distinct  species  of,  ii. 
192. 

Frogs,  ii.  25 ;  male,  temporary  recep- 
tacles for  ova  possessed  by,  i.  254 ; 
ready  to  breed  before  the  females, 
i.  260 ;  vocal  organs  of,  ii.  28. 

Frontal  bone,  persistence  of  the 
suture  in,  i.  124. 

Fruits,  poisonous,  avoided  by  animals, 
i.  36. 


Fuegians,  i.  167,  181;  mental 
capacity  of  the,  i.  34 ;  quasi-reli- 
gious sentiments  of  the,  i.  67; 
power  of  sight  in  the,  i.  118  ;  skill 
of,  in  stone-throwing,  i.  138;  re- 
sistance of  the,  to  their  severe  cli- 
mate, i.  156,  237;  difference  of 
stature  among  the,  i.  115;  mode  of 
life  of  the,  i.  246 ;  resemblance  of, 
in  mental  characters,  to  Europeans, 
i.  232 ;  aversion  of,  to  hair  on  the 
face,  ii.  348;  said  to  admire 
European  women,  ii.  351. 

Fulgoridjs,  songs  of  the,  i.  35 1« 

Fur,  whiteness  of,  in  arctic  animals, 
in  winter,  i.  282. 

Fur-bearing  animals,  acquired  sa- 
gacity of,  i.  50. 

0. 

Gallicrex,  sexual  difference  in  the 
colour  of  the  irides  in,  ii.  128. 

Gallicrex  cHstatus,  red  caruncle 
occurring  in  the  male  during  the 
breeding-season,  ii.  80. 

Gallinace^  frequency  of  poly- 
gamous habits  and  of  sexual  dif- 
ferences in  the,  i.  269;  love- 
gestures  of,  ii.  68;  decomposed 
feathers  in,  ii.  74;  stripes  of  young, 
ii.  184;  comparative  sexual  differ- 
ences between  the  species  of,  ii, 
192,  194;  plumage  of,  ii.  195. 

Gallinaceous  birds,  weapons  of  the 
male,  ii.  44 ;  racket-shaped  fea- 
thers on  the  heads  of,  ii.  73. 

GalUnula  chloropus,  pugnacity  of 
male,  ii.  40. 

GalUnula  cristata,  pugnacity  of  the 
male,  ii.  41. 

GalloperdiXy    spurs    of,   ii.   46;    de- 
velopment of  spurs  in  the  female 
ii.  162. 

Gallophasis,  young  of,  ii.  1 90. 

Gallus  bankiva,  ii.  158  ;  neck-hackles 
of,  ii.  84. 

Gallus  Stanleyi,  pugnacity  of  the 
male,  ii.  44. 

Galls,  i.  152. 

Galton,  Mr.,  on  the  struggle  between 
the  social  and  personal  impulses,  i. 
104  ;  on  hereditary  genius,  i.  Ill  • 
on  the  eff"ects  of  natural  Aelectiou 


OD  civilised  nations,  L  168  i  on  the 
sterility  rf  sole  danghters,  i.  170  ; 
oa  the  degree  of  fertility  of  people 
of  g;enlus,  i.  171;  on  the  early 
mairiagfE  of  the  poor,  i.  173;  an 
the  ancient  Greeks,  i.  177  ;  on  the 
Uiddle  Ages,  i.  178 ;  on  the  pro- 
gress of  the  United  States,  i.  179  ; 
on  South  African  notions  of  boauty, 
ii.  347. 

3   of  the    ehels!  of,  i. 


ipua, 


Gammanu  PK-rinm.  I.  3U. 
GannEts,  white  only  »heti 

ii.  226. 
GlsDiDEi,  i.  S04. 
G^i^aiS  fishes,  L  212. 
GiOL-R,  horns  of  the,  ii.  2-t7. 
Gap   hetween   man   and  the 

800. 

Gaper,  sexes  and  ynnng  of;  ii.  317. 
Gardker,  on  as  example  of  ration' 

ality  in  a  Qelatimtt!,  i.  334. 
Garralva  glaaiiari^  ti,  iOi. 
Gartsbb,    on   sterility    of    hybiid 

plants,  i.  223. 
Gasierofooa,  i.  334 ;  palmoniferons, 

coottihip  of,  L  324. 
Oaitenateni,  L  271;  nidification  of, 

ii.  30. 
Oasiemtieui  hiarus,  it  2,  14,  20. 
(nuleroatmui  iniclairat,  ii.  2. 
Qiiitrophani,  wings  ul,  hrightlr  co- 
loured beneath,  L  B97. 
GAucHOa,  wunt  of  hunmnity  unong 

the,  i.  101. 
Gaudrt,  M.,  on  ■  fbasil  monkey,  i. 

Cacia,  seasonal  change  of  plumage 
ill,  iL  22H. 

Geesb,  clanging  noise  made  by,  ii. 
51 ;  pairing  of  diSerent  species  of, 
ii.  114;  Canada,  eelectlon  of  mates 
hy,  ii.  116. 

GEAEimALit,  C,  on  the  number  of 
digits  in  the  Ichthyoptervgin,  i. 
125;  on  the  hermaphroditism  of 
the  remote  pn^nltors  of  the  ver- 
tebrata,  L  207. 

Geiisimue,  use  of  the  enlarged  cheln 
of  the  male,  L  381 ;  pngnacity  of 
males  ol,  L  333 ;  proportions  of 
Ihi?  SCSI'S  in  a  species  i>f.  i.  31.i  ; 
mliosal  actions  of  a,  1.  U34;  dilfor- 


fpecies  of,  i.  336. 

Gejxhdlee,  sGinal  selection  of,  i.2B5, 

GqBesiB,  L  31S. 

Genius,  ii.  328  ;  hereditary,  i.  111. 

GeStcs,  fertility  of  men  and  women 
of,  1.  171. 

Geoptrot-Sawt-Hiuire,  laid.,  on 
the  recognition  of  women  by  mule 
qoadrumans,  t.  13 ;  on  the  occnr- 
Tcnce  of  a  rudimentary  tail  in  num, 
i.  29;  on  monstrosities,  i.  llS; 
on  animal-like  anomalies  in  the 
human  stractnre,  i.  12.'> ;  on  the 
correlation  of  monstrosities,  i.  130; 
«n  the  djstribntioa  of  hair  in  man 
and  monkep,  i.  149 ;  on  the  candnl 
Tertebra:  of  monkeys,  i.  150;  on 
correlated  vflriability,  i.  151;  on 
ihe  clasjification  of  man,  i.  186 ; 
on  the  long  hair  on  the  heads  of 
species  of  SemTMpii/iecaa,  1.  192 ; 
on  the  hair  In  monkeys,  i.  194  ;  on 
the  development  of  horns  in  female 
deer,  il.  244;  and  F.  Cnvier,  on  the 
mnndnll,  11.  293;  onBylobates,  ij. 
318,  320. 

G^OOBAPiuCAi:  distribution,  as  evi* 
dence  of  specific  distinctions  In  man, 
i.  218. 

Geometer  brightly  coloured  be- 
neath, i,  397. 

Geo/Aayas,  fi-ontal  protuberance  of 
male,  ii.  13,  20;  eggs  hatohed  by 
the  male,  In  the  mouth  or  brail- 
thiol  carity,  ii.  200. 

GeOB&ia,  change  of  colosr  in  Oei-- 
macs  settled  in,  i.  246. 

Geotnipei^  stridulatlon  of,  i.  380,  3B2. 

Gerbe,  M.,  on  the  nest-bailding  of 
Cretiilabrui  muisa  and  C.  inelopi, 
ii.  19. 

Geiiland,  Dr.,  on  the  prevalence  df 
in^tieide,  i.  94;  iL  344,  364;  gn 
the  extinction  of  races,  i.  237,  338. 

GlCliVAia,  P.,  on  the  hairiness  of  the 
gorilla,  I.  149;  on  the  mandrill,  11. 
^93. 

GEBrnRE-L^SQUAQB,  1.  232. 

QiiOBT-xorn,    sexual     diflerenee    6t  ] 

colour  Id  the,  i.  399,  402. 
GiliB,  Sir  D.,  on  diflerenees  of  the 

-v^>ida  .in  difforenl  races  of  men,  ii. 

330, 
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Gibbon,  Hoolock,  nose  of,  i.  192. 
Gibbons,  voice  of,  ii.  276. 
GiRAFFK,  mute,  except  in  the  rutting 

season,  ii.  274 ;  its  mode  of  using 

the  horns,  ii.  250. 
Gibaud-Teulon,    on    the    cause    of 

short  sight,  i.  118. 
Glanders,     communicahle    between 

man  and  the  lower  animals,  i.  1 1. 
Glands,  odoriferous,  in  mammals,  ii. 

279,  281. 
Glareokij  double  moult  in,  ii.  80. 
Ghmeris  Umbata,  difference  of  colour 

in  the  sexes  of,  i.  340. 
Glowworm,  female,  apterous,  i.  255 ; 

luminosity  of  the,  i.  345. 
Gnats,  dances  of,  i.  349. 
Gnu,  sexual  differences  in  the  colour 

of  the,  ii.  289. 
Goat,  male,  wild,  falling  on  his  horns, 

ii.  249 ;   male,  odour   emitted  by, 

ii.  279 ;  male,  wild,  crest  of  the, 

ii.  282 ;   Berbura,    mane,   dewlap, 

&c.,  of  the  male,  ii.  284 ;  Kemas, 

sexual  difference   in  the  colour  of 

the,  ii.  289. 
Goats,  sexual  differences  in  the  horns 

of,  i.  283 ;  horns  of,  i.  289,  ii.  246 ; 

domestic,  sexual  differences  of,  late 

developed,  i.  293 ;  beards  of,  ii.  282; 

mode  of  fighting  of,  ii.  249,  250. 
Goatsucker,   Virginian,    pairing  of 

the,  ii.  49. 
Gobies,  nidification  of,  ii.  20. 
God,  want  of  the  idea  of,  in   some 

races  of  men,  i.  65. 
GODRON,  M.,  on  variability,  i.  112; 

on  difference  of  stature,  i.  115  ;  on 

the   want    of   connexion    between 

climate  and  the  colour  of  the  skin, 

i.  241 ;  on  the  odour  of  the  skin,  i. 

248 ;  on  the  colour  of  infants,  ii.  318. 
Goldfinch,  ii.  56,  85  ;  proportion  of 

the  sexes   in  the,  i.   307  ;   sexual 

differences   of  the   beak  in  the,  ii. 

39 ;  courtship  of  the,  ii.  95. 
Goldfinch,  North  American,  young 

of,  ii.  216. 
GoLD-FiSH,  ii.  16. 
GomphuSj   proportions  of    the  sexes 

in,  i.  314 ;  difference  in  the  sexes 

of,  i.  362. 
Gonepteryx  JRhamni,  i.  393;   sexual 

difference  of  colour  in,  i.  409. 


GooDSiR,  Prof.,  on  the  affinity  of  the 
lancelet  to  the  ascidians,  i.  205. 

Goosander,  young  of,  ii.  189. 

Goose,  Antarctic,  colours  of  the,  iu 
228. 

Goose,  Canada,  pairing  with  a  Ber- 
nicle  gander,  ii.  114. 

Goose,  Chinese,  knob  on  the  beak  of 
the,  ii.  129. 

Goose,  Egyptian,  ii.  46. 

Goose,  Sebastopol,  plumage  oi^  IL  74^ 

Goose,  Snow-,  whiteness  of  the,  ii. 
228. 

Goose,  Spur-winged,  ii.  46. 

Gorilla,  ii.  323 ;  semi-erect  attitude 
of  the,  i.  142  ;  niastoid  processes  of 
the,  i.  143 ;  direction  of  the  hair  on 
the  arms  of  the,  i.  192 ;  supposed 
evolution  of  the,  i.  23o  ;  polygamy 
of  the,  i.  266,  ii.  361,  362 ;  voice 
of  the,  ii.  276 ;  ci-anium  of,  ii.  318 ; 
fighting  of  male,  ii.  324. 

GossE,  P.  H.,  on  the  pugflacity  of  the 
male  Humming-birds,  ii.  40. 

Gosse,  M.,  on  the  inheritance  of  artifi- 
cial modifications  of  the  skull,  ii.  380. 

Gould,  B.  A.,  on  variation  in  the 
length  of  the  legs  in  man,  i.  108 ; 
measurements  of  American  soldiers, 
i.  114,  116;  on  the  proportions 
of  the  body  and  capacity  of  the 
lungs  in  different  races  of  men,  i. 
216 ;  on  the  inferior  vitality  of 
mulattoes,  i.  221. 

Gould,  J.,  on  the  arrival  of  male 
snipes  before  the  females,  i.  260  ;  on 
the  numerical  proportion  of  the 
sexes  in  birds,  i.  306  ;  on  NeomoT" 
pha,  ii.  39 ;  on  the  species  of  JFi*- 
stephanus,  ii.  39 ;  on  the  Australian 
Musk-duck,  ii.  39 ;  on  the  relative 
size  of  the  sexes  in  Biziura  iobata 
and  Cincloramphus  cruralis,  ii.  43; 
on  Lobivanellus  lobatus,  ii.  48;  on 
the  habits  of  Menura  Alberti,  iL 
56 ;  on  the  rarity  of  song  in  bril- 
liant birds,  ii.  58 ;  on  Selasphorus 
platycercusy  ii.  65 ;  on  the  Bower- 
birds,  ii.  69, 102;  on  the  ornamental 
plumage  of  the  Humming-birds,  ii 
78 ;  on  the  moulting  of  the  ptar- 
migan, ii.  83;  on  the  display  of 
plumage  by  the  male  Humming- 
birds, ii.  86;    on  the   shyness  of 


Bdoraed  male  hiris,  ii.  97 ;  on  the 
decoratEon  of  the  bowers  of  Bower- 
birda,  ii.  112;  oo  the  decoration  of 
their  nests  hy  Humming-birde,  ii. 
112 ;  on  variation  ia  the  genua 
CvmrntAui,  Ii.  125 ;  on  the  colour 
of  the  thighs  in  a  male  parakeet, 
ii.  126;  on  Urotticte  Benjamini,  ii. 
151,  153;  on  the  nidiRcation  of 
theOriolea,  ii.  168;  an  obecurely- 
coionred  birds  bnilding  coacealed 
n«te,  ii.  169 ;  on  Trognas  and 
KingfiBhers,  il.  173;  on  Australian 
pamita,  ii.  174;  on  Aastrniiaa 
pigeons,  ii.  175;  on  the  monlling 
of  the  ptarmigan,  ii,  181 1  oa  the 
immature  pinmage  of  birda,  it  IBti 

Tvmix,  ii.  201 ;  on  the  yonng  of 
Aithuras  pot'jtmia,  ii.  220;  on  the 
oolours  of  the  bills  of  Toucans,  ii. 
227 ;  on  the  relative  size  of  the 
eeies  in  the  Harsnpials  of  Australia, 
ii.  260  ;  on  the  ofjonri  of  the  Mar- 
anpials,  ii.  286. 
GoURElTJ,  on  the  stridulatioa  of  Jfu- 


mitted,  i.  292. 
d  Ravens  of  the 
Islands,  ii.  120;  on  the  Bridled 
GuiUemot,  ii,  127, 

QiUDi-TioN  of  secosdarjr  seinal  cha- 
lacters  in  birds,  n.  135. 

GRALL4TORES,  absence  of  seeondnrir 
seiuai  characters  in,  i.  270  ;  double 
moult  in  some,  ii.  81. 

Oniltina,  nidifiotion  of,  ii.  189, 

OiusaHOPPERg,  stridulation  of  the,  i. 
356. 

Qratiolet,  Prof.,  on  the  anthropo- 
mnrphous  apes, !.  196  ;  on  the  evo- 
lution  of    the    anthropomDrphona 


OraT,  Asa,  OD  the  gradati 


gthel 


L  337, 


Gray,  J.  E., 

of  monke js,  i.  1 50 ;  on  the  presence 
of  nidimants  of  honuin  the  female 
of  Cervulia  mow^hu,  ii.  245 ;  on 
the  hom>  of  goats  and  sheep,  IL 
246 ;  on  the  heard  of  the  Ibei,  ii. 
283  ;  on  the  Berbara  gmt,  ii.  285 ; 
on  Beiual  difierences  in  the  colora- 
tion of  Bodenta,  ii.  286 ;  on  the  co- 
TOL.  n. 


the 


lours  of  the  Elands,  ii.  288 

Siag-sing  antelope,  ii. 

coloora  of  goats,  ii. 

HogJeer,  ii.  303. 
"  Greatest  happiness  principle,"  i. 

97,  98. 
Greeks,  ancient,  i.  177. 
Gbbbx,  a.  H.,   on  beflTers  fighting, 

ii.  239  [  on  the  voice  of  the  Iwaver, 

GbbbNfinch,  selected  bj  a  female 
cuaary,  iL  115. 

GbeO,  W.  E.,  on  the  esrly  mairiages 
of  the  poor,  i.  173  ;  on  the  Ancient 
Greeks,  i.  178 ;  on  the  effects  of 
natural  selection  on  civilised  nations, 
i.  167. 

QrehaoiEM,  PruBsiaa,  i.  113. 

Gbbt,  Sir  O.,  on  female  in&nticide 
in  Australia,  il  364. 

Grbyhocnds,  nnmerical  proportion 
of  the  seies  in,  L  263,  265 ;  nume- 
rical proportion  of  male  and  femnle 
births  in,  L  304. 

Gbouse,  red,  monogamona,  i.  269; 
pugnacitj  of  f  DOng  male,  ii.  48  ; 
producing  a  sound  bj- scraping  theiv 
wings  upon  the  ground,  ii.  61 ; 
dnration  of  conrtship  of;  ii.  100; 
colunrs  and  nidification  of;  ii.  170. 

GSUBB,  Dr.,  on  the  occurrence  of  the 
BUpra-condyloid     foramen    in    the 


.  age  of  mature  plu- 
mage ia,  iL  213 ;  breeding  in  im- 
mature plumage,  ii.  214. 

Gna  Virgo,  trachea  of,  ii.  60. 

Gryllm  campeslria,  i.  353 ;  pugnacity 


Griflhts 


i.  354. 


Grypm,  seiuol  diiTerences  ia  the  beak 

in,  ii.  3S. 
GuA.SAl»E»,bBttlesof,iL33e;  caaine 

teelb  0^  iL  257. 
Guanas,  strife  for  women  among  the, 

ii.  324;  polyandry  among  the,  ii. 


GlJANDUE    akeletoni 

tLe  supra-condjioid  foramen  Id  the 

humerus  of,  i.  29. 
GuAKiSYS,   proportion  of  men  and 

women  among,  L  302;   colour  n( 

newborn  children  of  the,  ii.  318; 

beards  of  tile,  iL  322. 
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GuENEB,  A.,  on  the  sexes  of  Jlypery- 
thra,  I  310. 

GuiLDiNG,  L.,  on  the  stridulation  of 
the  LocustidsB,  i.  352. 

Guillemot,  variety  of  the,  ii.  127. 

Guinea,  sheep  of,  with  males  only 
horned,  i.  289. 

Guinea-fowl,  monogamous,  i.  269 ; 
occasional  polygamy  of  the,  i.  270 ; 
markings  of  the,  ii.  134. 

Guinea-pigs,  inheritance  of  the  effects 
of  operations  by,  ii.  380. 

Gull,  instance  of  reasoning  in  a,  ii. 
108. 

GULUS,  seasonal  change  of  plumage  in, 
ii.  228 ;  white,  ii.  228. 

GCnther,  Dr.,  on  hermaphroditism 
in  SerranuSj  i.  208 ;  on  male  fishes 
hatching*  ova  in  their  mouths,  i. 
210,  ii.  20 ;  on  mistaking  infertile 
female  fishes  for  males,  i.  308 ;  on 
the  prehensile  organs  of  male  Plagio- 
stomous  fishes,  ii.  2 ;  on  the  pugna- 
city of  the  male  salmon  and  trout, 
ii.  3 ;  on  the  relative  size  of  the 
sexes  in  fishes,  ii.  7 ;  on  sexual  dif- 
ferences in  fishes,  ii.  8  e^  seqq. ;  on 
the  genus  CallionymuSj  ii.  9 ;  on  a 
protective  resemblance  in  a  Pipe- 
fish, ii.  18 ;  on  the  genus  So/e- 
nostomaj  ii.  22 ;  on  Megalophrys 
montana^  ii.  26 ;  on  the  coloration 
of  frogs  and  toads,  ii.  26  ;  on  sexual 
differences  in  the  Ophidia,  ii.  29  ; 
on  differences  of  the  sexes  of  lizards, 
ii.  32  et  seqq. 
Gynanisa  Isis^  ocellated  spots  of,  ii. 

132. 
Gypsies,   uniformity   of,   in  various 
parts  of  the  world,  i.  242. 


Habits,  bad,  facilitated  by  familiarity, 
i.  101 ;  variability  of  the  force  of, 
i.  183. 

Hackel,  E.,  on  the  origin  of  man,  i. 
4  ;  on  rudimentary  characters,  i. 
17  ;  on  the  canine  teeth  in  man,  i. 
126  \  on  death  caused  by  inflam- 
mation of  the  vermiform  appendage, 
i.  28 ;  on  the  steps  by  which  man 
became  a  biped,  i.  142 ;  on  man  as 


a  member  of  the  Gatarrhine  group, 
i.  199 ;  on  the  position  of  the  Le- 
murida?,  i.  202;  on  the  genealogy 
of  the  Mammalia,  i.  203  ;  on  the 
lancelet,  i.  204 ;  on  the  transparency 
of  pelagic  animals,  i.  323 ;  on  the 
musical  powers  of  women,  ii.  337. 
Hagen,   H.,  and   Walsh,   B.   D.,.  on 

American  neuroptera,  i.  314. 
Hair,  development  of,  in  man,  i.  24 ; 
character  of,  supposed  to  be  deter- 
mined by  light  and  heat,  i.  116  ; 
tribution  of,  in  man,  i.  149,  ii.  375 ; 
possibly   removed    for   ornamental 
purposes,  i.  149 ;  arrangement  and 
direction  of,  i.  192  ;   of  the  early 
progenitors  of  man,  i.  206  ;   difife- 
rent  texture  of,  in  distinct  races, 
i.    216 ;    and   skin,   correlation    of 
colour  of,  i.  248 ;  development  of^ 
in  mammals,  ii.  281 ;  management 
of,  among  different  peoples,  ij.  340 ; 
great   length   of,    in    some   North 
American  tribes,  ii.  348 ;    elonga- 
tion of  the,  on  the  human   head, 
ii.  380. 
Hairiness,  difference  of,  in  the  sexes 
in  man,  ii.  320;    variation  of,   in 
races  of  men,  ii.  321. 
Hairs  and  excretory  pores,  numerical 

relation  of,  in  sheep,  i.  248. 
Hairy  family,  Siamese,  ii.  378. 
H  AM  ADR  Y  AS    baboou,    turning    over 
stones,  i.  75 ;  mane  of  the  male,  ii. 
267. 
Hamilton,  C.,  on  the  cruelty  of  the 
Kaffirs  to  animals,  i.  94  •    on  the 
engrossment  of  the  women  by  the 
KafHr  chiefs,  ii.  369. 
Hammering,  difficulty  of,  i.  138. 
Hancock,  A.,  on  the  colours  of  the 

nudibranch  moUusca,  i.  326. 
Hands,  larger  at  birth,  in  the  chil- 
dren of  labourers,  i.    117 ;    struc- 
ture of,  in  the  quadrumana,  i.  139 ; 
and   arms,   freedom   of,    indirectly 
correlated  with  diminution  of  ca- 
nines, i.  144. 
Handwriting,  inherited,  i.  58. 
Hargourt,  E.   Vernon,   on  Fringilla 

cannabina,  ii.  86. 
Ilarelda  glacialis,  ii.  122. 
Hare,   protective   colouring   of  the, 
ii.  298. 


HARES. 


INDEX. 


HOFFBERG. 


435 


Hares,  battles  of  male,  ii.  239. 

Harlan,  Dr.,  on  the  diflference  be- 
tween field-  and  house-slaves,  i. 
246. 

Harris,  J.  M.,  on  the  relation  of  com- 
plexion to  climate,  i.  245. 

Harris,  T.  W.,  on  the  Katy-did  locust, 
i.  353 ;  on  the  stridulation  of  the 
grasshoppers,  i.  357  ;  on  (Ecanthus 
nivalis,  i.  361 ;  on  the  colouring  of 
Lepidoptera,  i.  396 ;  on  the  colour- 
ing of  Satujmia  lo,  i.  898. 

Harry-long-legs,  pugnacity  of  male, 
i.  349. 

Hartman,  Dr.,  on  the  singing  of 
Cicada  septendecim,  i.  351. 

Haughton,  S.,  on  a  variation  of  the 
Jiexor  pollicis  longus  in  man,  i. 
129. 

Hawks,  feeding  orphan  nestling,  ii. 
107. 

Hayes,  Dr.,  on  the  diverging  of 
sledge-dogs  on  thin  ice,  i.  46. 

Head,  altered  position  of,  to  suit  the 
erect  attitude  of  man,  i.  143 ; 
hairiness  of,  in  man,,  i.  149 ;.  pro- 
cesses of,  in  male  beetles,  i.  370; 
artificial  alterations  of  the  form  of 
the,  ii.,  351. 

Hearne,  on  strife  for  women  among 
the  North  American  Indians,  ii. 
324;  on  the  North  American  In- 
dians' notion  of  female  beauty,  ii. 
344 ;  repeated  elopements  of  a 
North  American  woman,  ii.  372* 

Heart,  in  the  human  embryo,  i.  16. 

Heat,  supposed  effects  of^  i.  11 6». 

Hcctocotyle,  i.  325. 

Hedge-warbler,  ii.  198  j  young  of 
the,  ii.  209. 

Heel,  small  projection  of,  in  the 
Aymara  Indians,  i.  120. 

Hbgt,  M.,  on  the  development  of  the 
spurs  in  peacocks,  i.  290. 

HELicoxiDiE,  i.  387  ;  mimickry  of,  by 
other  butterflies,  i.  411. 

Jleliopithes,  stridulation  pccoliar  to 
the  male,  i.  383. 

Heliothrix  auriculata,  young  of,  ii. 
188,  189. 

Ifclix  jM)tmtia,  example  of  individual 
attachment  in,  i.  325. 

Hellixs,  J.,  proportions  of  sexes  of 
Lepidoptera  reared  by,  i.  313. 


Helmholtz,  on  the  vibration  of  the 
auditory  hairs  of  Crustacea,  ii.  333. 

Hemiptera,  i.  349. 

Ifemitragus,  beardless  in  both  sexes, 
ii.  283. 

Hepburn,  Mr.,  on  the  autumn  song 
of  the  water-ouzel,  ii.  54. 

Hepialus  humuli,  sexual  difference  of 
colour  in  the,  i.  399,  402. 

Herbs,  poisonous,,  avoided  by  animals, 
i.  36. 

Hermaphroditism  of  embryos,  i.  207. 

Herodias  bubulcus,  vernal  moult  of,_ 
ii.  84. 

Heron,  love-gestures  of  a,  ii.  68. 

Heron,  Sir  R.,  on  the  habits  of  pea- 
fowl, ii.  119,  120,  152. 

Herons,  decomposed  feathers  in,  ii. 
74;.  breeding  plumage  of,  ii.  82, 
83 ;  young  of  the,  ii.  208 ;  some- 
times dimorphic,  ii.  214;  continued 
growth  of  crest  and  plumes  in  the 
males  of  some,  ii.  216 ;  change  of 
colour  in  some,  ii.  231. 

Hetserina,  difference  in  the  sexes  of,  i. 
362  ;  proportion  of  the  sexes  in, 
L314. 

HeteroceruSy  stridulation  of,  i.  379. 

Hew^itt,  Mr.  on  a  game-cock  killing 
a  kite,  ii.  44;  on  the  recognition  of 
dogs  and  cats  by  ducks,  ii.  110 ; 
on  the  pairing  of  a  wild  duck  with 
a  pintail  drake,  ii.  115;  on  the 
courtship  of  fowls,  ii.  117 ;  on  the 
coupling  of  pheasants  with  com- 
mon hens,  ii.  122. 

Hindoo,  his  horror  of  breaking  his 
caste,  i.  99,  103. 

Hindoos,  local  difference  of  staturt^ 
among,  i.  115  ;.  drflerence  of,  from 
Europeans,  i.  240 ;;  colour  of  the 
beard  in,  ii.  319. 

Hippcerchia  Janira^  instability  of  the 
ocellated  spots  of,  ii.  132.. 

Hipparchis&y  i.  387. 

Hippocampus,  development  of^  i.  210 ; 
marsupial  receptacles  of  the  male, 
ii.  21. 

Hippopotamus,  nakedness  of,  i.  148. 

Hips,  proportions  of,  in  soldiers  and 
sailovs,  ir.  117. 

Hodgson,  S.,  on  the  sense  of  duty,  i 
71. 

Hoffberg,  on  the  horns  of  the  rein- 
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HUNGER. 


deer,  il.  244;  on  sexual  prefer- 
ences shown  by  reindeer,  ii.  273. 

Hog,  wart-,  ii.  265 ;  river-,  ii.  266. 

Hog-deer,  ii.  308. 

Holland,  Sir  H.,  on  the  effects  of 
new  diseases,  i.  238. 

Homologous  structures,  correlated 
variation  of^  i.  130. 

HoMOPTERA,  i.  350;  stridulation  of 
the,  and  orthoptera,  discussed,  i. 
360. 

Honduras,  Quiscalus  mnjor  in,  i.  307. 

Honey-buzzard  of  India,  variation 
in  the  crest  of,  ii.  126. 

Honey-suckers,  moulting  of  the,  ii. 
83;  Australian,  nidification  of,  ii. 
169. 

Honour,  law  of,  i.  99. 

Hooker,  Jos.,  on  the  colour  of  the 
beard  in  man,  ii.  319. 

HooLOCK  GiBiJON,  nose  of,  i.  192. 

Hoopoe,  ii.  56;  sounds  produced  by 
the  male,  ii.  62. 

Hoplopterus  armatus,  wing-spurs  of, 
ii.  48. 

HORNiJiLL,  African,  inflation  of  the 
neck-wattle  of  the  male  during 
courtship,  ii.  72. 

HORNBiLLB,  sexual  difference  in  the 
colour  of  the  eyes  in,  ii.  129  ;  nidi- 
fication and  incubation  of,  ii.  169. 

HORNE,  C,  on  the  rejection  of  a 
brightly-coloured  locust  by  lizards 
and  birds,  i.  361. 

Horns,  of  deer,  ii.  243,  248,  259; 
and  canine  teeth,  inverse  develop- 
ment of,  ii.  257 ;  sexual  differences 
of,  in  sheep  and  goats,  i.  283 ;  loss 
of,  in  female  merino  sheep,  i.  284 ; 
development  of,  in  deer,  i.  288 ;  de- 
velopment of,  in  antelopes,  i.  289 ; 
from  the  head  and  thorax,  in  male 
beetles,  i.  370. 

Horse,  polygamous,  i.  267 ;  canine 
teeth  of  male,  ii.  241 ;  winter 
change  of  the,  ii.  298 ;  fossil,  ex- 
tinction of  the,  in  South  America, 
i.  239. 

Horses,  dreaming,  i.  46 ;  rapid  in- 
crease of,  in  South  America,  i.  135; 
diminution  of  canine  teeth  in,  i. 
144;  of  the  B'alkland  Islands  and 
Pampas,  i.  236  ;  numerical  propor- 
tion of  the  sexes  in,  i.  263,  265 ; 


lighter  in  winter  in  Siberia,  i.  282; 
sexual  preferences  in,  ii.  272 ;  pair- 
ing preferently  with  those  or  the 
same  colour,  ii.  295 ;  nnmerical 
proportion  of  male  and  female 
births  in,  i.  303  ;  formerly  striped, 
ii.  305. 

Hottentot  women,  peculiarities  of^ 
i.  225. 

Hottentots,  lice  of,  i.  220;  readily 
become  musicians,  ii.  334 ;  notions 
of  female  beauty  of  the,  ii.  345; 
compression  of  nose  by,  ii.  352. 

House-slaves,  difference  of,  from 
field-slaves,  i.  246. 

Huber,  p.,  on  ants  playing  together, 
i.  39 ;  on  memory  in  ants,  i.  45 ; 
on  the  intercommunication  of  ants, 
i.  58 ;  on  the  recognition  of  each 
other  by  ants  after  separation,  L 
365. 

Hue,  on  Chinese  opinions  of  the  ap- 
pearance of  Europeans,  ii.  345. 

Human  kingdom,  i.  186. 

Human  sacrifices,  i.  68. 

HuMANiTV,  unknown  among  some 
sarages,  i.  94;  deficiency  of,  among 
savages,  i.  101. 

Humi«>ldt,  a.  von,  on  the  rationality 
of  mules,  i.  48 ;  on  a  parrot  pre- 
serving the  language  of  a  lost  tribe, 
i.  236;  on  the  cosmetic  arts  of 
savages,  ii.  339,  340;  on  the  ex- 
aggeration of  natural  characters  by 
man,  ii.  351 ;  on  the  red  painting 
of  American  Indians,  ii.  352. 

Hume,  D.,  on  svmpathetic  feelings,  i. 
85. 

Humming-bird,  racket-shaped  fea- 
thers in  the  tail  of  a,  ii.  73 ;  dis- 
play of  plumage  by  the  male,  ii.  86. 

Humming-birds,  ornament  their  nests, 
i.  63,  ii.  112;  polygamous,  i.  269; 
proportion  of  the  sexes  in,  i.  307, 
ii.  221 ;  sexual  differences  in,  ii.  39, 
40,  151 ;  pugnacity  of  male,  ii.  40; 
modified  primaries  of  male,  ii.  65 ; 
coloration  of  the  sexes  of,  ii.  78; 
young  of,  ii.  220;  nidification  of 
the,  ii.  168;  colours  of  female,  ii. 
168. 

Humphreys,  H.  N.,  on  the  habits  of 
the  Stickle-back,  i.  271,  ii.  2. 

Hunger,  instinct  of,  i.  89. 


Huns,  ancient,  &atteoiag  of  the  nose 
bf  the,  ii.  353. 

HUNIER,  J.,  oD  the  number  of  apecies 
of  man,  i,  229 ;  on  EHCoadary  eetimi 
chu'acters,  i.  253  ;  on  the  general 
behsTioQt  of  feoiala  nnioiBlB  during 
court^ip,  i.  273 1  on  the  mnacleE 
of  the  Itxyoi  in  song-birda,  il.  55 ; 
on  the  curled  front^  hair  of  the 
Bull,  ii.  28i ;  on  the  rejection  of 
an  ass  by  a  female  letu'a,  ii.  295. 

Hunter,  W.  W.,  uu  the  j'ecent  rapid 
increase  of  the  Sautali,  i.  13^  ;  on 
the  Sautali,  i.  241. 

HuaaEV,  Mr.,  on  a  partridge  diatiu' 
guifihiug  perfiom,  iL  110. 

HUTOOIKSON,  CoL,  example  of  reason- 


ing in 


,  i.  «. 


HtrrroN,  Capt.,  on  the  male  wild  goat 
&lliug  on  his  buroi,  ii.  249. 

HCSLEY,  T.  H.,  on  the  structural 
oaa  with  the  apes, 
m  toe  agreement  of  the  brain 
a  with  that  of  lower  animals, 
;  on  the  adult  age  of  the 
Orang,  i.  13;  on  the  emliryouic 
development  of  man,  i.  14 ;  un  the 
CFrigin  of  man,  i.  4, 17  ;  on  variation 
in  the  skulls  of  the  natives  of  Aus- 
tralia, 1,  11)8 ;  on  the  abdoctoi'  of 
the  tilth  metatarsal  in  apes,  i.  128 ; 
on  the  position  of  nun,  i.  ISI ;  ou 
the  sub.^rders  of  primalea,  i.  195; 
on  the  Lemuridge,  i.  2U2;  on  the 
QiHOsaaria,  i.  liOi;  ontheamjibibian 
afDnities  <^  tha  IchthyosaariBUa,  i. 
204 ;  on  ratiabiUtj  of  the  skull  in 
certain  raees  of  man,  L  226 ;  ou  the 
races  of  man,  i.  229. 

H  EBRiD  birds,  production  of,  iL  1 13. 

UvDBOPUonu  communleable  between 
man  and  the  lower  anituals,  i.  Ii. 

Hydropar^s,  dimorphism  of  femalen 
of,  i.  343. 

Hj/elapAiu  poroimu,  ii.  303. 

Hygrogonaa,  iL  21. 

Hula,  singing  siiecies  of,  ii.  27. 

^l/kbatea,  matemiU  aSection  in  a,  i. 
40;  aiseuce  of  the  thumb  in,  i. 
140;  upright  progreuion  of  some 
species  of,  i.  H3 ;  direction  of  the 
hur  on  the  arms  of  species  b£,  i. 
192;  females  d[,  less  hairy  belgw 
tlian  males,  ii.  320. 


KjjhAates  agilU,  I  140;  hair  on  the 
arms  of)  i.  193;  musical  voice  of 
the,  ii.  277;  superciliary  ridge  of, 
11.318;  voice  of,  Ii.  332. 

ITi/lobaiea  hxdock,  seiual  diS^rence  of 
colour  in,  ii.  2S1. 

Ifjfbbalei  far,  i.   140;   hair  on  the 


,  :nfJ  dif- 
ferences in  the  wings  of,  L  34.i; 
aculeate,  relative  aim  of  the  sexes 
o^  i.  347. 

HYIfE»OPTEaOH,  parasitic,  with  I 
sedentary  male,  i.  272. 

ffj/onuachfu  agualiiMi,  iL  304. 

Sj/perythra,  proportion  of  Che  seiea 
in,  i.  310. 

ffjipogipmut  ditpar,  sexual  difierence 
of  colour  in,  i.  3S8. 

JTj/popyra,  «olaratiou  of,  i.  397. 


Ibex,  male,  filing  ou  his  horns,  iL 

249;  heard  of  the,  ii.  283. 
Ibis,  scarlet,  young  of  the,  ii.  20S ; 

white,  change  of  colour  of  naked 

skiu  iu,  during  the  breeding  season, 

ii.  8U. 
Ibii  iaatalas,  age  of  mature  plumage 

in,  IL  213 ;   breeding  in  immature 

plumage,  iL  214,  215. 
iBiSGi,  decomposed  feathers  in,  ii.  74; 

white,  ii.  228,  and  black,  ii.  230. 
lQirNEtnioxiD.E,    dlfiereoce    of    the 

seies  In,  1.  365. 

lOHTEYOPTEBVGU,  1.  125. 

lCHTHr09iURl4NB,  i.  204. 

Ideas,  general,  i.  62. 

Idiots,  microcephalous,  imitative 
(acuities  of,  i.  57;  microcephalous, 
their  cbaiaoters  and  habits,  L  12L 

jgwnta  taberculula,  ii.  32. 

leUAHAS,  11.  32. 

liiLEOiTiMATEaud  legitimate  children, 
proportion  of  the  seies  in,  I  302. 

IMAOINATION,  Biistence  of,  in  animals, 


!9;ofni 


i 


438 


IMMATURE. 
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i.   44 ;    tendency  to,   in  monkeys, 
microcephalous  idiots  and  savages, 
i.  50 ;  influence  of,  i.  101. 
Immature  plumage  of  birds,  ii.  183, 

187. 
Implacentata,  i.  202. 
Impli-:ment8,  employed  by  monkeys, 
i.  51 ;    fashioning   of,  peculiar   to 
man,  i.  52. 
Impregnation,  period  of,  influence  of, 

upon  sex,  i.  303. 
Improvement,  progressive,  man  alone 

supposed  to  be  capable  of  i.  49. 
Incisor  teeth,   knocked  out  or  filed 

by  some  savages,  ii.  340. 
Increase,  rate  of,  i.  131 ;  necessity  of 

checks  in,  i.  135. 
Indecency,    hatred    of,    a    modem 

virtue,  i.  96. 
India,  difficulty  of  distinguishing  the 
native  races  of,  i.  215 ;  Cyprinidse 
of,  ii.  17 ;   colour  of  the  beard  in 
races  of  men  of,  ii.  319. 
Indian,   North  American,   honoured 
for  scalping  a  man  of  another  tribe, 
i.  93. 
Individuality,  i.  62. 
Individuation,  i.  318. 
Tndopicus  carlotta,  colours  of  the  sexes 

of,  ii.  175. 
Infanticide,   prevalence    of,   i.   94, 
134 ;   supposed  cause  of,   ii.    344 ; 
prevalence  and   causes   of,  ii.  363 
ct  seq. 
Inferiority,  supposed  physical,  of 

man,  i.  156. 
Inflammation  of  the  bowels,  occur- 
rence of,  in  Cebus  Azarse^  i.  12. 
Inheritance,  i.  110;  ofeffectsof  use 
of  vocal  and  mental  organs,  i.  58 ; 
of  moral  tendencies,  i.  102,  104;  of 
long  and  short  sight,  i.  118 ;  laws 
of,  i.  279 ;  sexual,  i.  285 ;  sexually 
limited,  ii.  154. 
Inquisition,  influence  of  the,  i.  179. 
Insanity,  hereditary,  i.  111. 
Insect,  fossil,  from  the  Devonian,  i. 

360. 
Insectivora,  ii.  286;  absence  of 
secondary  sexual  characters  in,  i. 
268. 
Insects,  relative  size  of  the  cerebral 
ganglia  in,  i.  145  ;  male,  appearance 
off  before  the  females,  i.  260 ;  pur- 


suit of  female,  by  the  males,  i. 
272 ;  period  of  development  of 
sexual  characters  in,  i.  291 ;  secon- 
dary sexual  characters  of,  i.  341 ; 
stridulation  of  ii.  331. 
Insessores,  vocal  organs  of,  ii.  55. 
Instep,    depth    of,    in  soldiers    and 

sailors,  i.  117. 
Instinct  and  intelligence,  i.  37. 
Instinct,  migratory,  vanquishing  the 

maternal,  i.  83,  90. 
Instinctive  actions,  the  result  of  ia- 

heritance,  i.  80. 
Instinctive  impulses,   difference   of 
the  force  of,  i.  87,  89 ;  and  moral 
impulses,  alliance  of,  i.  88. 
Instincts,  i.  36 ;  complex  origin  of, 
through  natural  selection,  i.    38  ; 
possible  origin  of  some,  i.  38 ;  ac-* 
quired,  of  domestic  animals,  i.  79  ; 
variability  of  the  force  of,  i.  83; 
difference    of   force    between    the 
social  and  other,  i.  89, 104 ;  utilised 
for  new  purposes,  ii.  335. 
Instrumental  music  of  birds,  ii.  61, 

66. 
Intellect,  influence  of,  in   natural 
selection  in  civilised  society,  i.  171. 
Intellectual  faculties,  their  influ- 
ence on  natural  selection  in  man,  i. 
158;    probably   perfected  through 
natural  selection,  i.  160. 
Intelligence,  Mr.  H.  Spencer  on  the 

dawn  of,  i.  37. 
Intemperance,  no  reproach   among 
savages,  i.  96 ;  its  destrnctiveness, 
i.  172. 
Intoxication  in  monkeys,  i.  12, 
Iphias  glaiLcippe,  i.  394. 
Iris,  sexual  difference  in  the  colour  of 

the,  in  bii-ds,  ii.  72,  128. 
IscHio-PUBic  muscle,  i.  127. 
Ithctginis  cruentuSj  number  of  spnrs 

in,  ii.  46. 
lulus,  tarsal  suckers  of  the  males  of, 
i.  340. 

J. 

Jackaus  learning  to  bark  from  dogs, 

i.  44. 
Jack-snipe,  coloration  of  the,  ii.  226. 
Jacquinot,  on  the  number  of  species 

of  man,  i.  226* 


JiEOER,  Dr,  on  thfl  difficulty  of  sp- 
proothing  herds  af  ^Id  aarnmJB,  I, 

bonea,  L  116 ;  on  the  depoaition  of 

B  male  Siiver-pheasaut  on  nccount 

of  spoiled  plumage,  ii.  1*20. 
Jaquars,  black,  li.  '294. 
Jahsos,  E.  W.,  on  the  pro[»rtion<  of 

the  seies  in  ZbintDiia  vUloaua,  i.  314 ; 

on  stridnUnt  heetlee,  L  3T9. 
Japa»,  encQumgeiaent  of  Ucentious- 

ness  in,  i,  134. 
JAPA:n3E^  general    beardlEBsnCEa   of 

the,  ii.  321 ;    arersion   of  the,    to 

whifikeis,  ii.  349. 
Jardise,  Sir  W.,  on  the  Argus  phes' 


Jawe,  eniAller  in  the  same  cstio  with 
the  eitremitias,  i.  117;  influence 
of  food  npon  tho  alio  of,  i.  118; 
diminution  of,  in  man,  i.  144 ;  in 


young  of  (he,  iL  209. 

Jats,  new  aialea  found  by,  ii.  104; 
djstinguiahin^  peraono,  ii.  110. 

jETPEEirs,  J.  Gwyn,  oa  the  form  of 
the  shell  in  the  eeies  of  the  Oastero- 
poda,  i.  324;  on  the  iuSuenca  of 
light  upon  the  coloun  of  sbelle,  L 
3'2ti. 

JblLY-FBH,  bright  colouw  of  soma, 
LS32. 

Jennbb,  Dr.,  on  the  voide  of  the  rook, 
ii.  61 ;  on  the  linding  of  now  mstes 
by  magpies,  ii.  103 ;  on  retardation 
of  the  genernlive  organs  in  birds, 
ii.  107. 

Jemvs'b,  L,  on  the  deurtion  of  theiv 
young  by  swalluwi,  1.  84 ;  on  male 
birds  singing  Btter  the  proper  fea- 
Bon,  ii.  107. 

JekdO-V,  Df.,  on  birds  dranming,  46i 
ou  the  pugnacity  of  the  male  bul- 
l,ul,  ii.41 ;  on  t,.e  pugniitity  of  the 


the> 


dbu,  i 


oa  the  spoonbill,  i 
dramming  of  the  Kalij-pheasant,  ii. 
63 ;  ou  Indian  bnstards,  ii,  05 ;  oti 
Ota  hengalemis,  ii.  89;  onihe  ear- 
tufts  of  Sypheottda  imritm,  ii.  73 ; 
on  the  double  moults  of  eertain 
birds,  ii.  82 ;  on  the  moulting  uf 
the  honey-suckers,  ii.  83 ;  on  the 
moulting  of  bustards,  plovers,  and 
drongos,  il.  34 ;  on  display  in  laala 
birds,  ii.  86 ;  oa  the  spring  change  ' 
uf  iwluur  in  some  finches,  ii.  8S; 
on  the  diplny  of  the  under  tail- 
coverts  by  the  male  bulbnl,  ii.  96 ; 
on  the  ludinn  honey-buezard,  ii. 
126;  on  eemal  dlfTerences  in  the 
colour  of  the  eyes  of  hornbills,  ii. 
129;  on  the  markings  of  the  Tra- 
gopau  pheasant,  ii.  134;  on  the  ni- 

on  tli»  uidi(ication  of  the  hombills, 
ii.  169 !  on  tho  Saltan  yellow-tit, 
il.  174;  on  Palxomia  jaronicue,  ii. 
180  ;  on  the  immature  plumage  i>f 
birds,  ii.  186  el  iteq. ;  on  represen- 
tative species  of  birds,  ii.  190;  on 
the  habits  of  TWnuc,  ii.  202;  on 
the  continued  hicrease  of  beauty  of 
the  peaeuck,  ii.  218  ;  on  coloration 
in  the  genua  falaonis,  ii.  231. 

Jevons,  W.  S.,  on  the  migrations  of 
man,  i.  135. 

Jewb,  ancient,  uae  of  flint  tools  b; 
the,  i.  183;  uniforraitT  ot;  in 
Tsrious  parts  of  the  world,  i.  242 ; 
numerical  pi-oportiou  of  male  am 
female  births  among  the,  i.  301 
ancient,  tattooing  practised  by,  ii 
339. 

JoHNsro.VE,   Lieut.,   on    the    Indian    J 
elephant,  i.  268. 

JOLLUFB,   fine  appearance  of  the,  iL  J 
357.  1 

JoMEB,  Albert,  proportion  of  sexes  of  U 
Lepidoplfira,  reared  by,  i.  313.  f 

JiTA^  FEitNASDEZ,humming-birdso^  1 
il.  221.  ' 

Jvanniti,  saxnal  diflferai 
ing  in  speiHag  of,  i.  3 

Jttfiter,  Crock  statue: 
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KAFFIR. 


INDEX. 


MCEBXIUA. 


Kaffib  skull,  occurrence  of  the  dia- 
stema in  a,  i.  126. 

Kaffirs,  their  cruelty  to  animals,  i. 
94 ;  lice  of  the,  i.  220 ;  colour  of 
the,  it  347;  engrossment  of  the 
handsomest  women  by  the  chiefs 
of  the,  ii.  369 ;  marriage-customs 
ofthe,  ii.  373. 

Ealu-pheasant,  drumming  of  the 
male,  ii.  62 ;  young  of,  ii.  190. 

KaUima,  resemblance  of^  to  a  withered 
leaf;  i.  392. 

Kaucucks,  aversion  of,  to  hairs  on 
the  face,  ii.  349 ;  marriage-customs 
ofthe,ii.  373. 

KANaABOO,  great  red,  sexual  dif- 
ference in  the  colour  of,  ii.  286. 

Kant,  Imm.,  on  duty,  i.  70 ;  on  self- 
restraint,  i.  86 ;  on  the  number  of 
Bpecies  of  man,  i.  226. 

Katt-did,  stridulation  of  the,  i.  352. 

Keller,  Dr.,  on  the  difficulty  of 
fashioning  stone  implements,  i. 
138. 

Kestrels,  new  mates  found  by,  ii. 
104. 

Kidney,  i.  116. 

King,  W.  R.,  on  the  vocal  organs  of 
Tetrao  cupido,  ii.  56  ;  on  the  drum- 
ming of  grouse,  ii.  63 ;  on  the  rein- 
deer, ii.  244 ;  on  the  attraction  of 
male  deer  by  the  voice  of  the 
female,  ii.  276. 

King  and  Fitzroy,  on  the  marriage- 
customs  of  the  Fuegians,  ii.  374. 

King-crows,  nidification  of,  ii.  167. 

Kingfisher,  ii.  56;  racket-shaped 
feathers  in  the  tail  of  a,  ii.  73. 

Kingfishers,  colours  and  nidification 
of  the,  ii.  171,  173, 176 ;  immature 
plumage  of  the,  ii.  188,  190; 
young  of  the,  ii.  209. 

King  iJdry,  ii.  174 ;  immature  plu- 
mage of  the,  ii.  188. 

KiNGSLEY,  C,  on  the  sounds  produced 
by  Umhrina,  ii.  23. 

KiRBY  and  Spence,  on  the  courtship 
of  insects,  i.  272 ;  on  sexual  differ- 
ences in  the  length  of  the  snout  in 
curculionidse,  i.  255  ;  on  the  elytra 
of  DytiscuSj  i.  343 ;  on  peculiarities 


in  the  legs  of  male  insects,  i.  344;  on 
the  relative  size  of  the  sexes  in  in- 
sects, L  345 ;  on  the  luminoBit  j  of 
insects,  L  345 ;  on  the  Fulgorids,  i« 
351 ;  on  the  habits  of  7«nn«tM,  i. 
364 ;  on  difference  of  colour  in  the 
sexes  of  beetles,  i.  367  ;  on  the  horns 
of  the  male  lamellicom  beetles,  i. 
371 ;  on  hornlike  prooesses  in  male 
curculionidse,  i.  374 ;  on  the  pugna* 
city  of  the  male  stag-beetle,  L  375b 

Kite,  killed  by  a  game-cock,  ii.  44. 

Knot,  retention  of  winter  plumage  by 
the,  U.  82. 

Knox,  R.,  on  the  semilunar  fold,  L 
23  ;  on  the  occurrence  of  the  supra* 
condyloid  foramen  in  the  huxnani 
of  man,  i.  28;  on  the  features  of 
the  young  Memnon,  L  217. 

Koala,  length  of  the  ccecum  in,  i.  27. 

KoLREUTER,  ou  the  sterility  of  hybrid 
plants,  i.  223. 

Kobus  ellipsiprymnuSf  proportion  of 
the  sexes  in,  i.  305. 

Koodoo,  development  of  the  horns  of 
the,  i.  289;  markings  of  the,  ii. 
300. 

KoPPEN,  F.  T.,  on  the  migratory  lo- 
cust, i.  352. 

KoRDOFAN,  protuberances  artificially 
produced  in,  ii.  339. 

KowALEVSKY,  A.,  on  the  affinity  of 
the  Ascidia  to  the  Vertebrata,  1. 
205. 

KowALEVSKY,  W.,  on  the  pugnacity 
of  the  male  Capercailzie,  ii.  45 ;  on 
the  pairing  ofthe  Capercailzie,  ii.  49. 

Krause,  on  a  convoluted  body  at 
the  extremity  of  the  tail  in  a  Mac- 
acus  and  a  cat,  i.  30. 

KuPPFEB,  Prof.,  on  the  affinity  of  the 
Ascidia  to  the  Vertebrata,  i.  205, 


Ldbidocera  Darwinii,  prehensile  organs 

of  the  male,  i.  329. 
Labrtis,  splendid  colours  of  the  species 

of,  ii.  16. 
Labrus  mixttiSy  sexual  differences  in. 

11.  9. 
Labrus  pavo,  ii.  16. 

Lacertiua,  sexual  differences  o£  ii 
32.  ^ 
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LAyRESNATE,    M.    de,   on  Bicda  of 

Laniui  rufni,  anomalou*  young  of,  ii.                     1 

Paradise,  ii.  78. 

211.                                                                    1 

LahAbCk,  od  tbe  origin  of  man,  i.  4. 

Lankester,   E.  R.,  on  coraparatire                     1 

longevity,  i.  188,  171  j  on  the  de-                       1 

L*MEiJ.rcoBS  beetlM,  horn-like  pro- 

Btruotive  effects  of  iutflmporanOB,  L                      J 

cessoi  frDm  tha  head  and  thorax  of, 

173.                                                                            1 

i.  370,  373  ;  analogy  of,  to  Ramio- 

Lasdqo,  of  the  human  foitus,  i  25  ;         _^^H 

anta,    i.    373;    influence  of  seiuai 

■^H 

aeleotion  on,  i.  377. 

Lafponian   language,    highly  arti-        ^^^H 

L  AMELLlOOaNiA,  stridulation  of,  i.  380. 

^^H 

LinONT,   Mr.    on  the   tasks   of  the 

Lark,  proportion  of  the  seies  in  the,       ^^^H 

Walms,  ii.  242;  on  tha  uae  of  its 

i.  307 :  female,  alnglng  of  the,  il.       ^^H 

tusks  by  the  Walrus,  ii.  257. 

54.                                                        ^^H 

Larks,  attracted  hy  a  mirror,  ii.  113.       ^^H 

the  female,  ii.  168. 

La  KtOi,  £.,  on  the  size  of  tbe  hrahi       ^^^H 

LiNCELET,  i.  204,  212. 

in  mammals,  i.  51 ;  comparison  of        ^~ 

Landoib,  H.,  on   the   production    of 

cranial  capacities  of  skulU  of  recent 

sound  hj  thu  Cicadie,  i.  351 ;  on  the 

Bud  tertiary  mammals,  i.  146 ;  on 

atriduUting  organ  of  the  Crickets, 

Dn/opdhBCtts,  i.  199. 

i.  354;  on  Decticwi,  i  355;  on  the 

Lanta,  seasooal  change  of  plumage  in. 

stridulatiDc    organs   of  the   Acri- 

ii.  328. 

Larva,    luminous,    of     a    Brazilinn 

beetle,  L  345. 

Bome  female  Orthoplera,  i.  359;  on 

LAaTBl,   muscles   of  the,  in  song- 

the  stridalatioa  of  Seerophana,  i. 

biHs,  ii.  55.                                                   ^_ 

378;   on  the  Mtidulant  organ  of 

Cerambyx  heroa,    i.   380;    on    the 

■Dales  by  tbe  femaK  i.  311 ;  seiual        ^^H 

difference  of  caloor  in,  i.  398.                   ^^H 

pteca,   i.    3S2  ;    on  the  ticking  of 

man,  i.  136.                                                    ^^g 

organ  of  Qeolrvpeg,  1.  380. 

Latooka,  perforation   of  the   lower                     ^ 

Lavouaoe:  an  art,  i.  55 ;  articaUte, 

lip  by  the  women  of;  ii.  341. 

origin   0^    i.  56;   relation    of  the 

Laubilurd,  on  the  abuormal  division 

of  the  malar  bono  in  man,  i.  124. 

tbe  brain,  L  57;  eflecta  of  inherit- 

LawbENCe, W.,   on    (he   superiority 

ance  in  production  ot,  i.  58  ;  uom- 

piex  Btructuro  of,  among  tarharous 

of  sight,  i.  118;  on   the  colour  of 

nations,  i  61 ;  natural  eelootion  in. 

negro  infanta,  ii.  318 ;  on  the  fond- 

i. 61 ;  gesture,  i.  232 ;  primoTal,  i. 

ness  of  Bavages  tor  ornaments,  Ii. 
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the  moral  sense,  i.  71 ;  on  the  in- 
fluence of  habitual  thoughts,  i. 
101. 

Mareca  penekpe,  ii.  114. 

Marks,  retained  throughout  groups 
of  birds,  ii.  131. 

Marriage,  influence  of,  upon  morals,  i. 
96;  restraints  upon,  among  savages,  I 
i.  133;  influence  of,  on  mortality,  ; 
i.  175  ;  development  of,  ii.  361.         ' 

Marriaoi-is,  communal,  ii.  358,  360 ; 
early,  i.  174,  175. 

Marshall,  Mr.,  on  the  brain  of  a 
Bush  woman,  i.  216. 

Marsupiai^  i.  202;  possession  of 
nipples  by,  i.  209;  their  origin 
from  Monotremata,  i.  213 ;  uterus 
of,  i.  122  ;  development  of  the  nic- 
titating membrane  in,  i.  23 ;  ab- 
dominal sacks  of,  i.  254;  relative 
size  of  the  sexes  of,  ii.  260 ;  colours 
of,  ii.  286. 

Marsupium,  rudimentary,  in  male 
marsupials,  i.  208. 

Martin,  W.  C.  L.,  on  alarm  mani- 
fested by  an  orang  at  the  sight  of 
a  turtle,  i.  43 ;  on  the  hair  in  Hylo- 
hateSy  i.  194;  on  a  female  American 
deer,  ii.  258 ;  on  the  voice  of  //(//o- 
hatcs  agilis,  ii.  277 ;  on  Semnopithe- 
cus  nemseus,  ii.  312. 

Martin,  on  the  beards  of  the  inhab- 
itants of  St.  Kilda,  ii.  321. 

Martins  deserting  their  young,  i. 
84. 

Martins,  C,  on  death  caused  by  in- 
flammation of  the  vermiform  ap- 
pendage, i.  28. 

Mastoid  processes  in  man  and  apes,  i. 
143. 

Mattdsley,  Dr.,  on  the  influence  of 
the  sense  of  smell  in  man,  i.  24; 
on  Laura  Bridgman,  i.  58 ;  on  the 
development  of  the  vocal  organs, 
i.  59. 

Mayers,  W.  F.,  on  the  domestication 

•    of  the  goldfish  in  China,  ii.  17. 

Mayhew,  E.,  on  the  affection  between 
individuals  of  different  sexes  in  the 
dog,  ii.  270. 


Maynard,  0.  J.,  on  the  sexes  of  Chry^ 

semifs  pictUy  ii.  28. 
Meckel,  on  correlated  variation  of 

the  muscles  of  the  arm  and  leg,  i. 

130. 
Medicines,  effect   produced   by,  the 

same  in  man  and  in  monkeys,  L  12. 
Medusa,  bright   colours   of  some,  i. 

322. 
Meoalithic  structures,  prevalence  o!^ 

i.  233. 
Megalophri/s  montana,   sexual  differ- 
ences in,  ii.  26,  27. 
Megapicus  validus,  sexual  difference  of 

colour  in,  ii.  174. 
Megasoma,  lai*ge  size  of  males  of,  i.. 

347. 
Meigs,  Dr.  A.,  on  variation    in   the 

skulls  of  the  natives  of  America,  i. 

108. 
Meinecke,  on  the  numerical  propor- 
tion of  the  sexes  in  butterflies,  u 

309. 
Meliphagid^^  Australian,    nidifica- 

tion  of,  ii.  169. 
Melituy  secondary  sexual  characters  of,, 

i.  331. 
MeloSy    difference   of  colour     in    the 

sexes  of  a  species  of,  i.  367. 
Memory,   manifestations  of,  in   ani- 
mals, i.  45. 
Memnon,  young,  i.  217. 
Mental  characters,  difference  of,  in 

different  races  of  men,  i.  216. 
Mental  faculties,  variation  of,  in  the 

same  species,  i.  36,  110;  diversity 

of,  in  the  same  race  of  men,  i.  109 ; 

inheritance  of,  i.  110 ;  similarity  of 

the,  in  different  races  of  man,  i.  232 ; 

of  birds,  ii.  108. 
Mental  powers,  difference  of,  in  the 

two  sexes  in  man,  ii.  326. 
Menura  Alberti,  ii.  102  ;  song  of  ii 

55. 
Menura  superha,  ii.  101,   102 ;    long 

tails  of  both  sexes  of,  ii.  164. 
Merganser,  trachea  of  the  male   ii 

60.  ' 

Mergus  cucmllatus,  speculum  of  i.  291. 
Mergus  merganser,  young  of,  ii'.  189. 
Merganser  serrator,  male  plumage  of, 

ii.  85. 

Mctallura^  splendid  tail-feathers  of  ii 
152.  ' 
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Methoca  ichneumonideSj  large  male  of, 
i.  347. 

Meves,  M.,  on  the  drumming  of  the 
snipe,  ii.  63. 

Mexicans,  civilisation  of  the,  not 
foreign,  i.  183. 

Meyer,  on  a  convoluted  body  at  the 
extremity  of  the  tail  in  a  Macacus 
and  a  cat,  i.  30. 

Meyer,  Dr.  A.,  on  the  copulation  of 
phryganidae  of  distinct  species,  i. 
342. 

^IiGRATioxs  of  man,  effects  of,  i.  135. 

Migratory  instinct  of  birds,  i.  79; 
vanquishing  the  maternal,  i,  83, 90. 

Mill,  J.  S.,  on  the  origin  of  the  moral 
sense,  i.  71 ;  on  the  "  greatest  hap- 
piness pi'inciple,"  i.  97  ;  on  the  dif- 
ference of  the  mental  powers  in  the 
sexes  of  man,  ii.  328. 

Millipedes,  i.  339. 

Milne-Edwards,  H.,  on  the  use  of 
the  enlarged  chela  of  the  male  Ge- 
lasimus^  i.  331. 

Mihago  leucut-uSf  sexes  and  young  of, 
ii.  205. 

MiMICKRY,  i.  411. 

Miinus  jToli/gloituSf  ii.  109. 

Mind,  difference  of,  in  man  and  the 
hisjhest  animals,  i.  104;  similarity 
of  the,  in  different  races,  i.  232. 

Minnow,  proportion  of  the  sexes  in 
the,  i.  308,  309. 

Minnows,  spawning  habits  of,  ii.  15. 

Mirror,  larks  attracted  by,  ii.  112. 

MiVART,  St.  George,  on  the  reduction 
of  organs,  i.  18 ;  on  the  ears  of  the 
lemuroidea,  i.  23 ;  on  variability  of 
the  muscles  in  lemuroidea,  i.  128, 
136 ;  on  the  caudal  vertebrse  of 
monkeys,  i.  150;  on  the  classifica- 
tion of  the  primates,  i.  196 ;  on  the 
orang  and  on  man,  i.  197 ;  on  dif- 
ferences in  the  lemuroidea,  i.  198  ; 
on  the  crest  of  the  male  newt,  ii.  24. 

MocKiNG-THRUSH,  partial  migration 
of,  ii.  109;  young  of  the,  ii.  219. 

Modifications,  unserviceable,  i.  153. 

Moles,  numerical  proportion  of  the 
sexes  in,  i.  305 ;  battles  of  male,  ii. 
239. 

Mollienesia  petenensiSy  sexual  differ- 
ence in,  ii.  9. 

MoLLUSCA,     beautiful     colours     and 


shapes  of,  i.  326  ;  absence  of  secon- 
dary sexual  chai'acters  in  the,  i. 
324. 

MOLLUSCOIDA,  i.  205,  324. 

Monacanthus  scopas  and  M.  Peronii, 
sexual  differences  in,  ii.  12. 

Mongolians,  perfection  of  the  senses 
in,  i.  119. 

Monkey,  protecting  his  keeper  from 
a  baboon,  i.  78,  87 ;  bonnet-,  i.  192 ; 
rhesus,  sexual  difference  in  colour 
of  the,  ii.  293,  310;  moustache-, 
colours  of  the,  ii.  291. 

Monkeys,  liability  of,  to  the  same 
diseases  as  man,  i.  11 ;  male,  recog- 
nition of  women  by,  i.  13  ;  revenge 
taken  by,  i.  40  ;  maternal  affection 
in,  i.  40 ;  variability  of  the  faculty 
of  attention  in,  i.  44 ;  using  stones, 
and  sticks,  i.  51 ;  imitative  faculties 
of,  i.  56 ;  signal-cries  of,  i.  57 ;  sen- 
tinels posted  by,  i.  74 ;  diversity  of 
the  mental  faculties  in,  i.  110; 
mutual  kindnesses  of,  i.  75 ;  hands 
of  the,  i.  139,  140;  breaking  hard 
fruits  with  stones,  i.  140;  basal 
caudal  vertebrae  of,  imbedded  in  the 
body,  i.  151 ;  human  characters  of, 
i.  191 ;  gradation  of  species  of, 
i.  227  ;  beards  of,  ii.  283 ;  orna- 
mental characters  of,  ii.  306 ;  ana- 
logy of  sexual  differences  of,  with 
those  of  man,  ii.  318;  different 
degrees  of  difference  in  the  sexes  of, 
ii.  323 ;  expression  of  emotions  by, 
ii.  336 ;  generally  monogamous 
habits  of,  ii.  361 ;  polygamous 
habits  of  some,  ii.  362  ;  naked  sur- 
faces of,  ii.  376;  American,  mani- 
festation of  reason  in,  i.  47  ;  Ameri- 
can, direction  of  the  hair  on  the 
arms  of  some,  i.  192. 

Monogamy,  not  primitive,  i.  182. 

MONOGENISTS,  i.  228. 

Mononychus   pseudacoriy   stridulation 
of,  i.  382. 

Monotremata,  L  202;  development 
of  the  nictitating  membrane  in, 
i.  23 ;  lactiferous  glands  of,  i.  209  ; 
connecting  mammals  with  reptiles, 
i.  213. 
Monstrosities,  analogous,  in  man 
and  lower  animals,  i.  113;  caused 
by  arrest  of  development,  i.  121 ; 
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MOMTAOU. 


IKDEX. 


MURIB. 


correlation  of,  i.  ISO;  transmisAion 
of;  i.  224. 

Montagu,  G.,  on  the  habits  of  the 
blacic  and  red  grotue,  i.  269;  on 
the  pugnacity  of  the  ruff,  ii.  41 ;  on 
the  singing  of  birds,  ii.  52 ;  on  the 
double  moult  of  the  male  pintail, 
ii.  84. 

MONTEIRO,  Mr.,  on  Bucorax  ahys- 
sirUcuSf  ii.  72. 

MONTES  DE  Oca,  M.,  on  the  pug- 
nacity of  male  Humming-birds,  ii. 
40. 

Monticoia  cyanea,  ii.  172. 

Monuments,  as  traces  of  extinct 
tribes,  i.  237. 

Moose,  battles  of,  ii.  240;  horns  of 
the,  an  incumbrance,  ii.  259. 

Moral  and  instinctive  impulses,  al- 
liance of,  i.  88. 

Moral  faculties,  their  inHuence  on 
natural  selection  in  man,  i.  158. 

Moral  rules,  distinction  between  the 
higher  and  lower,  i.  100. 

Moral  sense,  origin  of  the,  i.  102 ; 
so-called,  derived  from  the  social 
instincts,  i.  97,  98. 

Moral  tendencies,  inheritance  of,  1. 
102. 

MoRALrrr,  supposed  to  be  founded  in 
selfishness,  i.  97  ;  test  of,  the 
general  welfare  of  the  community, 
i.  98 ;  gradual  rise  of,  i.  103 ;  in- 
flurnce  of  a  high  standard  of,  i. 
166. 

MoROAN,  L.  H.,  on  the  Beaver,  i.  37  ; 
on  the  reasoning  powers  of  the 
Beaver,  i.  46  ;  on  the  forcible 
capture  of  wives,  i.  182 ;  on  the 
castoreum  of  the  beaver,  ii.  279 ; 
marriage  unknown  in  primeval 
times,  ii.  359 ;  on  Polyandry,  ii. 
365. 

Morris,  F.  0.,  on  hawks  feeding  an 
orphan  nestling,  ii.  107. 

Mortality,  comparative,  of  females 
and  males,  i.  264,  276,  302. 

Morton,  on  the  number  of  species  of 
man,  i.  226. 

Moschus  nioschifems,  odoriferous  or- 
gans of,  ii.  280. 

MotacillXj  Indian,  young  of,  ii.  190. 

Moths,  i.  394 ;  absence  of  mouth  in 
some  male,  i.  254 ;  apterous  female, 


i.  255  ;  male,  prehensile  use  of  the 
tarsi  by,  i.  256 ;  male,  attracted  by 
females,  i.  311 ;  coloration  of,  u 
397 ;  sexual  differences  of  colour 
in,  i.  398. 

MoTMOT,  racket-shaped  feathers  in 
the  tail  of  a,  ii.  73. 

Moult,  double,  ii.  181 ;  doable  an- 
nual, in  birds,  ii.  80. 

Moulting  of  birds,  ii.  214. 

Moults,  partial,  ii.  83. 

Moustache-monkey,  colours  of  the| 
ii.  291,  311. 

Moustaches,  in  monkeys,  i.  192. 

Mud-turtle,  long  claws  of  the  male, 
ii.  28. 

Mulattoes,  persistent  fertility  of,  i. 
221;  immunity  of,  from  yellow 
fever,  i.  243. 

Mule,  sterility  and  strong  vitality  of 
the,  i.  221. 

Mules,  rational,  i.  48. 

MttLLER,  Ferd.,  on  the  Mexicans  and 
Peruvians,  i.  183. 

MtJLLER,  Fritz,  on  astomatons  males 
of  Tanais,  i.  255  ;  on  the  disappear- 
ance of  spots  and  stripes  in  adnlt 
mammals,  ii.  305;  on  the  propor- 
tions of  the  sexes  in  some  Onis- 
tacea,  i.  315;  on  secondary  sexual 
characters  in  various  Cmstaoeans, 
i.  328  et  seqq. ;  on  the  luminous 
larva  of  a  beetle,  i.  345 ;  musical 
contest  between  male  Cicadm^  i. 
351 ;  on  the  sexual  maturity  of 
young  amphipod  Crustacea,  ii.  215. 

MCller,  J.,  on  the  nictitating  mem* 
brane  and  semilunar  fold,  i.  23. 

Mi^LLER,  Max,  on  the  origin  of  lan- 
guage, i.  56;  struggle  for  life 
among  the  words,  &c.,  of  languages, 
i.  60. 

MttLLER,  S.,  on  the  Banteng,  IL  290 ; 
on  the  colon  i*s  of  SemnopUhems 
chrysonielas,  ii.  291. 

MuNTJAC-DEER,  weapons  of  the,  ii. 
257. 

MURIE,  J.,  on  the  reduction  of  or- 
gans, i.  18;  on  the  ears  of  the 
Lemuroidea,  i.  23 ;  on  variability 
of  the  muscles  in  the  Lemuroidea, 
i.  128,  136;  basal  caudal  vertebra 
of  Macacas  inomatua  imbedded  in 
the  body,  1.  151;  on  differences  in 


the  Lemnroidea,  i.  198 ;  on  the 
Ihroat-pouch  of  the  mala  Bustard, 
ii.  S3 ;  0D  the  mane  atOtariajubata, 
a.  267 ;  on  the  sab-orblta!  pita  af 
Rnmiiiaate,iLS80iOiitbei»lDUrsof 
the  BCies  in  OtaHa  niqreSBeia,  ii.  287. 

Ml-HSAY,  a.,  on  the  Pedicali  of  dif- 
ferent races  of  men,  i.  219. 

MuBIUY,  T.  A.,  on  the  fertility  of 
Anstraliaa  womea  with  white  man, 
i,  220. 

3Au  canlnga,  L  50. 

J^us  Diinutiu,  Bexoal  diSsrenca  in  the 
coloar  of,  ii.  286. 

Jfunu  vomifJiria,  L  115. 

Muscicapa  griaola,  ii.  170. 

JHuacicapa  luatnoea,  ii.  170. 

Jtuadcapa  mticSIa,  breeding  in  im- 
mature plumage,  ii.  214. 

Muscle,  igohio-pubio,  i.  127. 

MOSOLBS,  rudimentary,  occuirenqe  of, 
in  man,  i.  19 ;  rsriability  of  the,  i. 
109 ;  eSecta  ofiua  and  disute  upon, 
i.  116;  animal-like  Bbuormalities  of, 
in  man,  i.  127  ;  correlated  lariation 
oi;  in  the  arm  nad  leg,  i.  130 ;  yitri- 
abllity  of,  in  the  hondd  and  feeC,  i. 
136;  oftbajang,inauenceof,  oDtbe 
phyaiognomy  of  tbo  Apes,  i.  144; 
habitual  epasms  of,  caUBlug  modi- 
iicBtions  of  the  facial  boues,  i.  117  ; 
of  the  early  progenitors  of  man,  i. 
Ereater  Tariability  of  the,  in 


SnacuLtts  STB 
the,  i.  19. 


WiALia,  Prof.  Tnr 


Musio,  i.  232;  of  birds,  ii.  51;  dis- 
cordant, lore  of  savages  fur,  ii.  67; 
diSereut  appreciation  of^  by  diffe- 
rent peoples,  ii.  333 ;  origin  of,  ii. 
333,  337 !  effecU  of,  ii.  335. 

HuncAL  csdencea,  peroeplion  o^  by 
animals,  ii.  333;  powsra  of  man,  ii. 
330alse^. 

UcBK-DEER,  canine  teeth  of  male,  ii. 
241,  256,  357;  male,  adoriferoui 
organs  of  the,  ii.  380;  winter 
ohange  of  the,  ii.  2B9. 

Mqse-DDCE,  Aostraliau,  ii.  38  ;  large 
aiioofmale,  ii.  43;  of  Guiana,  pag- 
muity  of  the  male,  ii.  43. 

HusE-OI,  honui  o^  ii.  247, 

Hdse-iuT,  protective  resemblance  of 
the,  to  a  clod  of  earth,  ii.  29a 
VOL.  II. 


Ifuaophagm,  cotouni  and  nidiRcation 
afthe,ii.l7t;  both  sexes  of,  equally 
brilliant,  ii.  177. 

MirsaEIiS  opened  by  mankeys,  i.  140. 

Hustelaj  winter  change  of  two  species 
oi;  ii,  298. 


366. 

MuTlLUO^.,  absence  of  ocelli  in  fe- 
male, L  341. 

3tyoeiei  caraya,  polygamons,  1.  266; 
rooal  organs  of,  ii.  277;  beard  of, 
iL  283;  sexual  diffeivncas  of  colour 
In,  ii.  290 ;  Toice  of,  ii.  .332. 

Mycetss  seniculiu,  aeiual  differences 
of  colonrin,  il.  290. 

MtRlAPOUA,  i.  339.  ,^ 


Haceu,  on  the  inlinence  of  oatnral 
selection  on  plants,  i.  152  ;  on  the 
gradation  of  species  of  plants,  i.  32T. 

Naiu,  coloured  yellow  or  purpls  in 
part  of  Africa,  ii.  339. 

Naples,  greater  propoTtion  of  female 
illegitimate  children  in,  i.  301. 

NAttwUAL,  tusks  of  the,  ii.  242,  248. 

Nasal  cavities,  large  Bite  of,  in  Ame- 
rican aborigines,  i.  119. 

Nascent  organs,  i.  18. 

Natduhtue,  H.  Ton,  on  the  improved 
breeds  of  pigs,  i.  230 ;  on  the  breed- 
ing of  domestic  animals,  ii.  370. 

Natobal  selection,  its  effects  on  the 
early  progenitors  of  man,  i.  136 
inUneace  ot;  on  man,  i.  151,  154. 
liinitatioa  of  th«  principle,  i.  152: 
iaHuence  of,  on  social  animals,  i. 
155;  Hr.  Wallace  on  the  limitation 
or,  by  the  indueuce  of  the  mental 
facultisB  in  man,  i.  158;  influence 
of,  in  the  progress  of  the  United 
Sutes,  i.  179. 

Natdral  and  seinal  selection  con- 
trasted, L  278. 

Nattll-tte,  jaw  fi^m,  large  sine  of  the 
c&nines  in,  i.  126. 

Neasdestual  skull,  capacity  of  the, 

Neck,  proportion  of,  in  soldiers  and 
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KECB0PH0RU8. 


INDEX. 


VUNSMATA. 


NecrophoruSy  stridulation  of^  i.  378, 

382. 
Nectarinia^  yonng  of,  ii.  190. 
Neotarinim,  nidification   of,  ii   169; 

moulting  of  the,  ii.  83. 
Neobo,  resemblance  of  a,  to  Europe- 
ans, in  mental  characters,  i.  232. 
Neobo-women,    their     kindness     to 
Mungo  Park,  i.  95. 

Neoboes,  character  of,  i.  216 ;  lice  of, 
i.  220 ;  blackness  of,  i.  224,  ii.  381 ; 
variability  of,  i.  225, 226 ;  immunity 
of^  from  yellow  fever,  i.  243 ;  dif- 
ference of,  from  Americans,  i.  247 ; 
disfigurements  of  the,  ii.  296 ;  colour 
of  new-bom  children  of,  ii.  318; 
comparative  beardlessness  of,  ii. 
321 ;  readily  become  musicians,  ii. 
334 ;  appreciation  of  beauty  of  their 
women  by,  ii.  344,  346;  idea  of 
beauty  among,  ii.  350;  compres- 
sion of  the  nose  by  some,  ii.  352. 

Neolithic  period,  183. 

Neomorpha,  sexual  difference  of  the 
beak  in,  ii.  39. 

Nephila,  i.  337. 

Nestb,  made  by  fishes,  ii.  19 ;  decora- 
tion of,  by  Humming-birds,  ii.  112. 

Neum EISTER,  on  a  change  of  colour  in 
pigeons  after  several  moultings,  i. 
294. 

Neuration,  difference  of,  in  the  two 
sexes  of  some  butterflies  and  hym- 
enoptera,  i.  345. 

Neuroptera,  i.  314,  361. 

Neurothemis^  dimorphism  in,  i.  363. 

New  Zealand,  expectation  by  the  na- 
tives of,  of  their  extinction,  i.  240*; 
practice  of  tattooing  in,  ii.  342; 
aversion  of  natives  of,  to  hairs  on 
the  face,  ii.  349;  pretty  girls  en- 
grossed hj  the  chiefs  in,  ii.  369. 

Newton,  A.,  on  the  throat-pouch  of 
the  male  bustard,  ii.  58;  on  the 
difference  between  the  females  of 
two  species  of  Oxynottis,  ii.  193; 
on  the  habits  of  the  phalarope, 
dotterel,  and  godwit,  ii.  204. 

Newts,  ii.  24. 

Nicholson,  Dr.,  on  the  non-immunity 
of  dark  Europeans  from  yellow 
fever,  i.  245. 

Nictitating  membrane,  i.  23,  207. 

Nidification,  of  fishes,  ii.  19 ;  relation 


of,    to    colour,   u.    167,   172;    of 
British  birds,  ii.  169. 
NiOHT-HERON,  ories  of  the,  ii.  51. 
Niohtinoale,  arrival  of  the   male 
before  the  female,  i.  259 ;  object  of 
the  song  of  the,  ii.  52. 

Nightingales^  new  mates  fomid  by, 
ii.  105. 

Nightjar,  selection  of  a  mate  by  the 
female,  it  116;  Australian,  sexes 
of,  ii.  206;  coloration  of  the,  ii. 
226. 

Nightjars,  noise  made  by  some  male, 
with  their  wings,  ii.  62 ;  elongated 
feathers  in,  ii.  73,  97. 

NiLGHAU,  sexual  differences  of  colonr 
in  the,  ii.  287. 

NiLSSON,  Prof.,  on  the  resemblance  of 
stone  arrow-heads  from  various 
places,  i.  233 ;  on  the  developm^it 
of  the  horns  in  the  reindeer,  i.  288. 

Nipples,  absence  of,  in  Monotremata, 
i.  209. 

NrrzscH,  C.  L.,  on  the  down  of  birds, 
ii.  80. 

NocTU^  brightly-coloured  beneath, 
i.  397. 

NocTUiD^  coloration  o^  i.  394. 

NoRDMANN,  A.,  on  Tetroo  urogaUoides, 
ii.  100. 

Nomadic  habits,  unfavourable  to 
human  progress,  i.  167. 

Norway,  numerical  proportion  of 
male  and  female  births  in,  1.  301. 

Nose,  resemblance  of,  in  man  and  the 
apes,  i.  192 ;  piercing  and  orna- 
mentation of  the,  ii.  341 ;  flatten- 
ing of  the,  ii.  352 ;  very  flat,  not 
admired  in  negroes,  ii.  350. 

NoTT  and  Gliddon,  on  the  features  of 
Rameses  II.,  i.  217 ;  on  the  features 
of  Amunoph  III.,  i.  218;  on  skulls 
from  Brazilian  caves,  i.  218 ;  on  the 
immunity  of  negroes  and  mulattoes 
from  yellow  fever,  i.  243 ;  on  the 
deformation  of  the  skull  among 
American  tribes,  ii.  352. 

Nudibranch  moUusca,  brisht  coloun 
of,  i.  326. 

Numerals,  Roman,  i.  182. 

Nunemaya,  natives  of,  bearded  ii. 
322,  349. 


OccdPATioss,  sometimes  a  eaose  of 
dlmiiiisheit  Btntore,  i.  115;  ctfect 
aC,  upDQ  the  prap<irti»iiE  of  the  budy, 
i.  lie. 

OctiLLi,  abBCDce  of,  ia  female  Matil- 
llds,  i.  341. 

Ocelli  of  birds,  famiaCiaii  and  vari- 
sbility  of  the,  ii.  13'i. 

Ocelot,  Bemal  dJS'ereacei  in  the 
coloariDg  of  the,  ii.  2B7. 

Ocyphapg  lopbotee,  ii.  96. 

Odonata,  i,  314. 

Odonesfis  potaiona,  Bemal  diffareoce 
of  colour  in,  i.  398. 

Odoub,  oorreUtion  of,  with  colonr  of 
akin,  i.  248 ;  emitted  by  tiaakes  id 
the    breed ingieasoa,    ii.    30;     of 

Oecanthw  nivalis,  ilifTerence  of  oolour 
in  the  aeiea  of,  i.  3ei. 

Oidemia,  ii.  2S6,  327. 

Olivieb,  on  BanndB  prodnced  by 
Pimelia  striata,  i.  3Sa. 

Omaluplia  bmnma,  itridnlatioo  o^  i. 
381. 

Onitia  furcifer,  prooeasM  of  anterior 
femora  of  the  male,  aud  on  tbe 
head  and  thomi  of  the  fenule,  i 
372. 

OntAophagvs,  i.  3T0. 

Onlliupluuitia  ratujifer,  seiual  dlffer- 
enoM  of,  i.  369;  rariation  in  the 
honu  of  tbe  male,  I  370. 

Ophidia,  BBiual  differences  of,  ii.  29. 

Opossmx,  wide  range  of,  in  America, 
i.  219. 

Optic  nerve,  atropbj-  of  the,  caused 
by  destruction  uf  the  eye,  i.  116. 

OltANQ-OuTAN,  iL  323;  BischolT  on 
tbe  agreement  of  the  hcain  of  tbe, 
with  thHt  of  man,  i.  11 ;  adnlt  age 
of  the,  i.  13;  ean  of  the,  i  91 ;  ler- 
rnifarm  appendage  of,  i.  27;  plat- 
forms built  bf  the,  i.  38 ;  alarmed 
at  the  sight  of  a  turtle,  i.  43 ; 
using  a  atick  n  a  Urer,  i.  SI ; 
using  missiles,  i.  52;  using  the 
leaves  of  tbe  Pund.imia  at  a  night 
covering,  i.  53;   hond^  of  the,  i. 


139  ;  absence  of  mastoid  proco«»ea 
in  the,  i.  143 ;  (iirection  of  the 
hair  on  the  arms  of  the,  i.  192 ;  its 
:iberrant  charncterB,  i.  197 ;  siip- 
pDBed    evolution   of    the. 


of  tbe. 


.  276; 


nonogan 


of  the,  iL  361 ;  male,  beard 

ot  tne,  il  284. 
Oranqes,  treatment  o£,  bv  monkers, 

L  139. 
Oranqe-tip  butterfly,  i.  388,  3B3, 

OrcAestia    B^mcinii,    dimorphism    of 

males  of,  i.  332. 
Oreticitin   JWurattoja,   11m  ba    of,   i. 

330,  331,  337. 
Ordeal,  i.  68. 

Oreaa  amna,  colours  of,  ii.  288. 
Oreas  Oerbianits,  colours  of,  ii.  288, 

Organs,  prehensile,  i.  256;  utilised 

for  new  purposes,  ii.  335. 
OtiSANic  scale,  von  Baer'e  delinltion 

of  progress  in,  i.  211. 
OnroLES,  nidificatlon  of,  II.  167. 
Oriolaa,   species  of,  breeding  in  iin- 

roature  plomBge,  il.  214,  215. 
Orioitis  melanoeepAaltis,  coloration  nf 

the  aeies  in,  ii.  178. 
ORNAHEHTa.  prevalence  of  similar,  i. 

233;    foninesa      '  -         ■ 


nale  I 


i.  50. 


Orraubntal  characters,  equal  trans- 
nriission  of,  to  both  seies,  in  mam- 
Toals,  Ii.  297;  of  monkeyi,  iL  306. 

Omitheptera  cram,  i.  310. 

Omitharkyiuiaa,  i.  200;  spnr  of  tbe 
male,  IL  242 ;  reptilian  tendency 
of;  i.  204. 

Orocetm  erythrogastra,  fonng  of,  ii. 


alJieee 


a  of,  i.  3S8. 


OdTHOPTEBil,  L  352  ;  metamorpbosia 
0^  i,  292;  stridnlating,  auditory 
apparatuB  of,  i.  333 ;  ooloum  of,  1. 
3£0;  rudimentary  strldnlating  ni'- 
gnni  in  female,  i.  359 ;  strldula- 
tioD  of  the,  and  Homoptcra,  dii- 
coised,  i.  360. 

Oriynornia  gulara,  pngnacitj  of  the 

Oryctes,  stridnlalion  of,  L  381 ;  seiual 
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differences  in  the  stridalant  organs 
of,  i.  383. 

Oryx  UucoryXj  use  of  the  horns  o(,  ii. 
251,  263. 

Otphranter  rufuSy  sexual  difference  in 
the  colour  of,  ii.  286. 

Obtrich,  African,  sexes  and  incuba- 
tion of  the,  ii.  205. 

Ostriches,  stripes  of  jonng,  iL  184. 

Otaria  jxibata,  mane  of  the  male,  ii. 
267. 

Otaria  rUgretcerUf  difference  in  the 
coloration  of  the  sexes  of,  ii.  287. 

OUa  hengaknsis,    loye-antics    of  the 
male,  ii.  68. 

Otis  tarda,  polygamous,  i.  269;  throat- 
pouch  of  the  male,  iL  58. 

Ouzel,  ring-,  colours  and  nidification 
of  the,  ii.  179. 

Ouzel,  water-,  colours  and  nidifica- 
tion of  the,  ii.  170. 

Ovibos  mosckatus,  horns  of,  ii.  247. 

Ovipositor  of  insects,  i.  254. 

Ovis  cycloceroSy  mode  of  fighting  of, 
ii.  249. 

Ovule  of  man,  L  14. 

Owen,  Prof.,  on  the  Corpora  Wolffiana, 
i.  16 ;  on  the  great  toe  in  man,  i. 
16;  on  the  nictitating  membrane 
and  semilunar  fold,  i.  23;  on  the 
development  of  the  posterior  mo- 
lars in  different  races  of  man,  i.  26 ; 
on  the  length  of  the  ccecum  in  the 
Koala,  i.  27 ;  on  the  coccygeal  ver- 
tebrae, i.  29 ;  on  rudimentary  struc- 
tures belonging  to  the  reproductive 
system,  i.  31 ;  on  abnormal  condi- 
tions of  the  human  uterus,  i.  123 ; 
on  the  number  of  digits  in  the 
Ichthyopterygia,  i.  125;  on  the 
canine  teeth  in  man,  i.  126;  on 
the  walking  of  the  chimpanzee  and 
orang,  i.  139 ;  on  the  mastoid  pro- 
cesses in  the  higher  apes,  i.  143; 
on  the  hairiness  of  elephants  in 
elevated  districts,  i.  149;  on  the 
caudal  vertebrae  of  monkeys,  i. 
150 ;  classification  of  mammalia, 
i.  187 ;  on  the  hair  in  monkeys,  i. 
194 ;  on  the  piscine  affinities  of  the 
Ichthyosaurians,  i.  204;  on  poly- 
gamy and  monogamy  among  the 
antelopes,  i.  267 ;  on  the  horns  of 
Antilocapra  amerioana^  i.  289;  on 


the  musky-  odour  of  crocodiles 
during  the  breeding  season,  ii.  29 ; 
on  the  scent-glands  of  snalr^  iL 
30;  en  the  Dugong,  Cachalot  and 
Omithorhynchua,  ii.  242 ;  on  the 
antlers  of  the  red  deer,  ii.  253 ;  on 
the  dentition  of  the  camelide,  ii. 
257 ;  on  the  tusks  of  the  MiuB- 
moth,  iL  258;  on  the  horns  of 
the  Irish  elk,  ii.  259 ;  on  the  Toiee 
in  the  giraffe,  porcupine,  and  stag, 
iL  274;  on  the  laryngeal  sac  of 
the  gorilla  and  orang,  iL  276 ;  on 
the  odoriferons  glands  of  mammals, 
ii.  279,  280;  on  the  effects  of  emas- 
culation on  the  vocal  organs  of 
men,  ii.  330 ;  on  the  voice  of  JSTvlo- 
bates  agiliSy  iL  332;  on  American 
monogamous  monkeys,  ii.,  362. 

OwLB,  white,  new  mates  found  b^,  if. 
105. 

OxynotuSy  difference  of  the  females  of 
two  species  o^  iL  193. 

P. 

Pachtdkrmata,  L  268. 

Paoet,  on  the  abnormal  doTelop- 
ment  of  hairs  in  man,  i.  25 ;  oo 
the  thickness  of  the  skin  on  the 
soles  of  the  feet  of  infants,  i.  118. 

Painting,  L  232. 

Palaemony  chelae  of  a  species  of,  i.  331. 

PalsRomis,  sexual  differences  of  colour 
in,  ii.  231. 

Palxomis  jatxmicus,  colour  of  beak 
of,  iL  179. 

PalsRomis  rosa,  young  of,  ii.  188. 

Palamedea  comutay  spurs  on  the  wings 
ii.  47. 

Paleolithic  period,  L  183. 

Palestine,  habits  of  the  chafiSnch  in, 
L  307. 

Pallas,  on  the  perfection  of  the 
senses  in  the  Mongolians,  1.  1 1 9 ;  on 
the  want  of  connexion  between  cli- 
mate and  the  colour  of  the  skin,  i. 
241 ;  on  the  polygamous  habits  of 
Antilope  Saiga,  i.  267 ;  on  the 
lighter  colour  of  horses  and  cattle 
in  winter  in  Siberia,  i.  282 ;  on  the 
tusks  of  the  musk-deer,  ii.  256, 
258;  on  the  odoriferons  glands  of 
mammals,  ii.  279 ;  on  the  odorife- 


roiu  gUnda  at  the  mask-deer,  ti. 
380;  on  wintsr  changea  of  colour 
ia  iDammalB,  iL  S9H  ;  on  the  idnal 
of  female  beautr  in  North  China, 
ii.  344. 
Paljnara  aecesiariua  rvwoie,  Tariationa 

of  the,  i.  109. 
PuiKAS,  hones  of  the,  i.  236. 
F^xaENESis,  hj^theab  of;  1.  S80, 284. 
PlNNlCULUa  calliOBua,  i.  IB. 
fapilio,  teiusl  di&ereocn  of  eolour- 
ing  la  lipeDlea   o^  1.  389 )  prapor- 
tioa    of  the  seiea  ia  North  Ame- 
rican species  of,  i.  309;  colaratioQ 
of  the  wings  Id  speciei  of,  i.  396. 
Fapilio  osconiui,  i.  389. 
FapSio  Setoairit  and  CAildrena,  vaiia- 

Mity  ot;  I  403. 
PapUio  Tvmus,  1.  310. 
PapiuoniDx,   variabilitj  In   the,  i. 

402. 
Papuakb,  line  of  eeparatiaii  between 
tlie,  and  the  Malays,  i.  218;  beards 
of  the,  ii.  323;  hair  of,  ii.  340. 
Papuans  end  Milaya,  coutrast  in  cha- 

nifterB  of,  i.  216. 
Paradise,  Birds  of,  ii.  100, 181 ;  sup- 
posed by  Letison  to  be  polygamous, 
i.  260  ;  rattlinf  of  thair  quilla  by, 
ii.  61 ;   luctcet-shaped  feathers  in, 
ii,  73  ;  sexual  diO'erences  in  colour 
of,  ii.  76  ;  ducomposed  feathers  in, 
)i.  74,  97  ;  display  of  plumage  by 
the  male,  ii.  88. 
Pamdiaeaapoditj  barbless  feathers  in 
the  tail  o^  u.  74;  plumage  of,  iL 
78  ;  and  P.  papuaaa,  dirargance  of 
the  females  o^  Ii.  192. 
Paraditia  rubra,  ii.  75,  78. 
PABAGUAr,  Indians  of,  eradication  of 
eyebrows  and  eyelashes  by,  ii.  348. 
pAaAEEET,    AustraliaD,  Tiriation   in 
the  colour  of  the  thighs  of  a  male, 

FAKAIJ,ELiau  of  deTelopment  of  spe- 
cies aud  languages,  i.  &9, 

Pahasites  on  man  and  aniroalB,iI2; 
as  evident  of  specific  identity  or 
ilistinclneu,  i.  219  ;  iinmnnity  from, 
correlated  irith  colour,  i.  342. 

PabbNTAL  alTectinn,  partly  a  result 
'      tnral  select!       '   "' 


Pah 


e  of,  mfluen 
of  ulTspriiie,  i.  302. 


PabiH^  sexual  difference  of  colour 

in,  ii.  174. 
PAitK,  Mungo,  negro-women  teaching 
their  children  tu  love  the  truth,  i. 
95;  his  treatment  by  the  negro- 
women,  1.  95,  326;  on  negro  opi- 
nions of  the  appearance  of  white 
men,  ii.  346. 
Pabbot,  racket-shaped  feathers  in 
the  tail  of  a,  ii.  73;  instance  of 
benevolence  In  a,  11.  109. 

PAaROTB,  imltatlTe  faculties  of,  J.  44 ; 
cliange  of  colour  In,  i.  152 ;  Uring 
ia  triplets,  ii.  IDS ;  affection  of,  11. 
108;  cohinrs  of,  ii.  223;  sexual 
differences  of  colour  in,  ii.  231 ; 
oolours  and  nidiHcatinn  of  the,  ii. 
171,  174,  176  ;  immature  plumage 
of  the,  iL  188;  mnEicaJ  powen  of, 
ii.  335. 

PakTheNOQeNesU  m  the  Tenthredi- 
□s,  L  314;  iuCynipidce,  L  314;  in 
Crustacea,  1.315. 

PiETRiDttE,  monogamous,  i.  269 ; 
prupurtion  of  the  sexes  in  the,  i. 
806  ;  female,  ii.  194. 

"  PAaraiDQE-DANCEa,"  ii.  63. 

pABTaiDQES,  liring  in  triplets,  ii. 
106 ;  spring  coTejs  of  male,  ii.  107  ; 
distinguishing  persons,  ii.  110. 

FarttS  otruleus,  ii.  174. 

Pojser,  seles  and  young  of,  ii.  212. 

Passer  brnehydjetylus,  ii.  212. 

PaJXr  domeslicas,  ii.  170,  212. 

Paasar  montane,  ii.  170,  212. 

Pataookiaks,  seif-saciTfiee  by,  i.  88. 

Pattehsom,  Mr.,  on  the  Agrionidn; 
L  362. 

Pauustab  of  Braiil,  1.  225. 

Pxvoerisbittu,  i.  290;  ii.  136. 

Pavo  fnultciu,  i.  390,  ii,  136;  pos- 
session of  spurs  by  the  female,  ii. 

Pavo  nigripeTtiida,  it.  120. 

Pa YAGEIAB  Indians,  thin  legs  and  thick 
arms  of  the,  L  117. 

Patas,  Mr.,  on  the  proportion  of  the 
sexes  in  sheep,  i.  305. 

PsACOOS,  polygamous,  i.  269 ;  sexnat 
■iharocters  of,  i.  290;  pugnacity  of 
the,ii.46;  rattling  of  the  quills  by, 
31.  Gl ;  elongated  tail-uorerts  of  the, 
ii.  72,  97;  love  of  display  of  the, 
ii.  135;  68,87;  ocellated  spats  nf 
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the,  ii.  135 ;  inconvenience  of  long 

tail  of  the,  to  the  female,  ii.  154, 

164,   165;    continued   increase  of 

beauty  of  the,  ii.  216. 
Peaoock-butterplt,  i.  392. 
Peafowl,  preference  of  females  fbr  a 

particular  male,  ii.  120;  first  ad- 
vances   made    by   the    female,   ii. 

120. 
Pedkuli  of  domestic  animals  and  man, 

i.  219. 
Pedigree  of  man,  i.  213. 
PedionoTMU    torqwitas,  sexes    of,  ii. 

201. 
Peewit,  wing-tubercles  of  the  male, 

ii.  48. 
Pelagic  animals,  transparency  o^  i. 

323. 
Pelecanus  erythrorhynchus,  homy  crest 

on  the  beak  of  the  male,  during  the 

breeding  season,  ii.  80. 
Pelecanus  onocrotalus,  spring  plumage 

of,  ii.  85. 
Pelele,  ii.  341. 

Pelican,  blind,  fed  by  his  compa- 
nions, i.  77 ;  young,  guided  by  old 

birds,  i.  77 ;  pugnacity  of  the  male, 

ii.  43. 
Pelicans,  fishing  in  concert,  i.  75. 
Pelcbius  Ifermanni,  stridulation  o^  i. 

380,  382. 
Pelvis,  alteration  of,  to  suit  the  erect 

attitude  of  man,  i.  143 ;  differences 

of  the,  in  the  sexes  in  man,  ii. 

317. 
Penelope  nigra,  sound  produced  by  the 

male,  ii.  64. 
Pennant,  on  the  battles  of  seals,  ii. 

240;  on  the  bladder-nose  seal,  ii. 

278. 
Penthe,  antennal  cushions  of  the  male, 

i.  343. 
Perch,   brightness   of  male,  during 

breeding  season,  ii.  13. 
Peregrine  Falcon,  new  mate  found 

by,  ii.  104. 
Period  of  variability,  relation  of,  to 

sexual  selection,  i.  296. 
PERiODicrrr,  vital.  Dr.  Laycock  on, 

i.  12. 
Periods,  lunar,  followed  by  functions 

in  man  and  animals,  i.  12,  212. 
Periods  of  life,  inheritance  at  cor- 
responding, i.  280,  285. 


Perisoreua  canadensis,  yoQiig  df,   Vi- 

209. 

Peritrichia,  difference  of  colour  in  the 
sexes  of  a  species  of,  i.  367. 

Periwinkle,  i.  324. 

Pemis  cristata,  H.  126. 

Perseverance,  a  characteristic  of 
man,  ii.  328. 

Persians,  said  to  be  improved  by  in- 
termixture with  Georgians  and  Cir- 
cassians, ii.  857. 

Personnat,  M.,  on  Bcmhyx  Tama- 
max,  i.  310. 

Peruvians,  civilisation  of  the,  not 
foreign,  i.  183. 

Petrem,  colours  of,  ii.  230. 

Petrocincla  cyanea,  young  of,  ii.  219. 

Petronia,  ii.  212. 

Pfeiffer,  Ida,  on  Javanese  ideas  of 
beauty,  ii.  347. 

Phacochcerus  ssthiopicus,  tusks  and 
pads  of,  ii.  265. 

Phalanger,  Vulpine,  black  varieties 
of  the,  ii.  294. 

Phalaropus  fttlicarius,  ii.  203. 

Phalaropus  hyperboreus,  ii.  203. 

Phanaeus,  i.  373. 

Phansnu  camifex,  variation  of  the 
horns  of  the  male,  i.  370. 

PhansBUS  fauntUy  sexual  differences  of, 
i.  369. 

Phanaeus  lancifer,  i.  370. 

Phasgonura  viridissima,  stridulation 
of,  i.  354,  356. 

Phasianus  Scemmerringii,  ii.  157. 

Phasianus  versicolor,  ii.  89. 

Phasianus  Wallichn,  ii.  93,  196. 

Puasmid^  mimickry  of  leaves  by  the, 
i.  414. 

Pheasant,  polygamous,  i.  269 ;  pro- 
duction of  hybrids  with  the  com- 
mon fowl,  ii.  122 ;  and  black  grouse, 
hybrids  of,  ii.  113 ;  immature 
plumage  of  the,  ii.  188. 

Pheasant,  Argus,  ii.  72,  181;  dis- 
play of  plumage  by  the  male,  ii. 
91 ;  ocellated  spots  of  the,  ii.  134, 
141;  gradation  of  characters  in 
the,  ii.  141. 

Pheasant,  Blood-,  ii.  46. 

Pheasant,  Cheer,  ii.  93,  195. 

Pheasant,  Eared,  i.  290 ;  ii.  93, 195 ; 
sexes  alike  in  the,  ii.  178;  leiurth 
of  the  tail  in  the,  ii.  166. 


PjimsANT,Golilui,diBpln;ofpIainage   | 

ascertaiaei   bj  pulliog   out  liead- 

tbathen,  JL  21i ;    age   of  mature 

plniosga  in  the,  iL  213. 
Pheasant,  Kalij,  diumming  of  the 

male,  ii.  62. 
PittDASiNT,  Eeora's,  length  of  tha  till 

in,  iL  ItiS. 
Pheisant,  Silver,  minal  oolgration  of 

the,  iL  228;  triamphont  male,  <le- 

pOBedonaccotuitofspailed  plumage, 

ii.  120. 
Fhbasast,    Saemmerriug's,   ii.   15S, 

166. 
Pheasast,  Tragopan,  ii.  72;  dieplay 

of  piamage  hy  the   male,   iL  91-, 

mailitags  of  the  Hiea  of  the,  ii. 

Pheasants,  period  of  aoquinition  of 
male  chniactan  in  the  bmil;  of 
the,  i.  290 ;  proportion  of  aeies  in 
chtoka  0^  L  306  I  length  of  the  tail 
in,  ii.  156,  lfi4i  166, 

PhUodronms,  L  337. 

FHlLlXBa,  worn  by  women,  iL  344. 

Fhoca  grienhoidica,  eeioal  di^renca 
in  the  coloiatioa  of,  iL  287. 

P/ianicura  ruticSIa,  ii.  105. 

Phospuobebcehce  of  iosecU,  i.  345. 

FHBTQAKiDf,  copnlation  of  distlnot 
epecios  o^  i.  343. 

I'hryiusoai  niffrieani,  ii.  25. 

Fhysioal  inferioiitf,  supposed,  of 
man,  L  156. 

PiOEtHiNQ,  on  the  nomber  of  gpecici 


UfDIBO,iL 


ofm     , 

PlOTOS,  J.  J 


Picu)  aaratui,  iL  43. 

PXEBID^  mimiekr]'  by  female,  L  413. 

Piirit,  L  393. 

FlOEOH,  carrier,  late  deFelopment  of 
the  Battle  in,  i.  293;  domeatic, 
hreeda  and  enhbreeds  oC,  ii.  ITS; 
pouter,  lal«  deTelopment  of  the 
erop  in.  L  293 ;  female,  deKrting  a 

PiQEONB,  nestling,  fad  by  the  Bocretion 
of  the  crop  of  both  partnta,  L  210; 
changes  of  plumage  In,  i.  281; 
'    '        "  ■     feuliaritiea 


piopoFtiDD  of  the  Beiea  in,  1.  306  ; 
cooing  of,  ii,  60;  vaciatlona  in 
plumage  of^  ii.  74 ;  display  of  plu- 
mage by  male,  ii.  96  ;  local  memorf 
of  ii.  109 ;  antipathy  of  female,  to 
certain  males,  ii.  IIS;  pairing  of, 
tl  lis,  119;  profligate  male  and 
female,  iL  119;  wing-barsand  tail- 
feathers  of  ii.  131;  supposititious 
breed  o^  iL  156 ;  pouter  and  carrier, 
peculiarities  of  predom  I  nant  in  males, 
ii,  158;  nidificatlono^iLieS;  Im- 
mature plumi^e  of  the,  iL  188; 
Anatralian,  ii.  175;  Belgian,  with 
black-streaked  males,  i.  285,  293 : 
iL  157. 
PiDS,  origin  of  the  improved  breeds  of, 
1  230 ;  numerical  proportion  of  the 
sexes  in,  i.  305 ;  stripes  of  yoai^,  ii. 
184,  303;  eeiaal  preference  shown 


Pike,  male,  d 


id  by  females,  i. 
Bjchical  elements 


PiKB,  L  0.,  0 

of  religion,  i.  do. 
Pintelia  stHata,  sounds  produced    bj 

the  &male,  i.  385, 
Pintail  Drake,  plumage   of;  iL  84; 

pairing  with  a  vild  duck,  iL  115. 
PiNTAU.  Dock,  pairing  with  a  Wigeon, 

ii.  18;  mar- 


FiprTa,  moulting  of  the,  ii,  83. 
Pipra,     modifirf     secondary     wing- 

fesUiers  of  male,  ii.  65. 
Pipra  dtiidosa,  ii.  65,  66. 
Pirates  ttridvtha,  stridulatlon   of,  L 

350. 
Fitheeia  lauoctfAaSa,  eeinaldiaWrencec 

of  colour  in,  ii.  290. 
Fithaoia   Satanaa,    beard   of  ii.    283, 

381,   2S5;    resemblance    af^   to  ■ 

negro,  ii.  381. 
Pits,   suborbital,   of   Baminants,  i 


i83i  changing™ 
moultings,  L  394; 


PmTDf,  nldilication  o 
Plagentata,  i,  202. 
Plaqiostohous  fishes, 


L  167- 


AuslraliaUiil.  201. 
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PLAITARUE. 


INDEX. 


Planarim^  bright  colonn  of  tome,  L 

322. 
Flantain-katkrs,  coloun  and  nidi- 

fication  of  the,  ii.  171;  both  sexei 

of^  equally  brilliant,  ii.  177. 
Plaiitb,  cultirated,  mure  fertile  than 

wild,  i.  132;    Nageli,   on   natural 

selection  in,  i.  152  ;  male  flowers  of, 

mature  before  the  female,  L  260; 

phenomena  of   fertilisation   in,    i. 

273 ;  relation  between  number  and 

size  of  seeds  in,  i.  317. 
Plataled,  ii.  60;  change  of  plumage 

in,  it  179. 
Platyblemnus,  i.  361. 
J'latyoercus,  young  of,  ii.  209. 
Platyphyllum  amoamun,  i.  352,  356. 
Platyrriiine  monkeys,  i.  196. 
Platysma  myoidesj  i.  19. 
PlecottomuSf    head-tentacles    of    the 

male  of  a  species  of,  ii.  10. 
PleoostomuM  barbatus,  peculiar  beard 

of  the  male,  ii.  10. 
Pledropterus  gambensis,  spurred  wings 

of,  ii.  46. 
Ploceus^  ii.  54. 
Plovers,    wing-spurs    of,    ii.    48; 

double  moult  in,  ii.  83. 
Plumage,  changes  of,  inheritance  of, 

by  fowls,  i.  281 ;  tendency  to  ana- 

lagous  variation  in,  ii.  74 ;  display 

of,    by   male    birds,    ii.    86,    96 ; 

changes  of^  in  relation   to  season, 

ii.  180 ;  immature,  of  birds,  ii.  183, 

187 ;  colour  of,  in  relation  to  pro- 
tection, ii.  223. 
Plumes  on  the  head  in  birds,  difference 

of,  in  the  sexes,  ii.  164. 
PnetunorOy  structure  of,  i.  357. 
Podica,    sexual    difTerence     in     the 

colour  of  the  irides  of,  ii.  128. 
Poeppig,  on  the  contact  of  civilised 

and  savage  races,  i.  239. 
Poison,  avoidance  of,  by  animals,   i. 

49. 
Poisonous  fruits  and  herbs  avoided 

by  animals,  i.  36. 
Poisons,  immunity  from,  correlated 

with  colour,  i.  242. 
Polish  fowls,  origin  of  the  crest  in, 

i.  284. 
Pollen  and  van  Dam,  on  the  colours 

of  Lemur  macaco,  ii.  290. 
Polyandry,    ii.    366 ;     in    certain 


oyprinidfi,  i.  809 ;  among  the  da- 
teridsB,  i.  318. 

PoLYDACTYUSM  in  man,  i.  125. 

Polygamy,  influence  of,  upon  sexnal 
selection,  i.  265  ;  snperindnoed  by 
domestication,  i.  270;  sappoeed 
increase  of  female  births  by,  i.  308 ; 
in  the  stickleback,  iL  2. 

POLYOENIBTB,  i.  228. 

Polynesia,  preTalenee  of  infimtkide 
in,  ii.  364. 

Polyhebiahb,  averaicm  of^  to  hairs  on 
the  face,  ii.  849 ;  wide  geographical 
range  of,  i.  112;  difierenoe  of 
stature  among  the,  i.  115;  crosses 
of,  i.  225;  variability  o^  i.  225; 
heterogeneity  of  the,  i.  241. 

Pdyplectron,  display  of  plamage  by 
the  male,  i.  89  ;  number  of  spurs 
in,  ii.  46 ;  gradation  of  characters 
in,  ii.  137  ;  female  of,  ii.  194. 

Polyplectron  cAtnguis,  ii.  90,  188, 
139. 

Poiyplectron  Hardwickii,  ii.  138,  139. 

Polypiedron  malacoense^  ii.  139,  140. 

Poiyplectron  Napdeonis,  ii.  138,  140. 

POLYZOA,  i.  324. 

Pontoporeia  affinis^  i.  329. 

Porcupine,  mute,  except  in  the  mt- 
ting  season,  ii.  274. 

Pores,  excretory,  numerical  relation 
of,  to  the  hairs  in  sheep,  i.  248. 

Porpitm,  bright  colours  of  some,  L 
322. 

Portax  pictOj  dorsal  crest  and  throat- 
tuft  of,  ii.  282 ;  sexual  differences 
of  colour  in,  ii.  287,  299, 

Portunus  pvber,  pugnacity  of,  i.  332. 

Potamochoerus  pemcUlatxiSy  tusks  and 
facial  knobs  of  the,  ii.  266. 

Pouch ET,  G.,  on  the  ratio  of  instinct 
and  intelligence,  i.  37 ;  on  the  in- 
stincts of  ants,  i.  187 ;  on  the  eaves 
of  Abou-Simbel,  i.  217 ;  on  the  im- 
munity of  negroes  from  yellow 
fever,  i.  243. 

Pouter  pigeon,  late  development  of 
the  large  crop  in,  1.  293. 

Power,  Dr.,  on  the  different  colours 
of  the  sexes  in  a  species  of  SouUkt 
i.  335. 

PowYS,  Mr.,  on  the  habits  of  the 
chaffinch  in  Corfu,  i.  307. 

Pre-eminence  of  man,  i.  137, 


paEFEKEKCE  for  Toales  by  female 
birds,  ji.  113, 122;  ahowD  by  mam- 
mals, in  pairing,  il.  268. 

PUEHENBILB  ntgaot,  i.  256. 

Fresbytia    mtetliu,   fighting    of    the 

PoEYEE,  Dr.,  on  gapernninerar;  mam- 
m»  io  women,  i.  125. 


in  between  tie  breadth 
of  the  skull  in  the  Mongolians  ant! 
the  perfeetioa  of  their  aences,  i. 
119;  on  the  capacity  of  BritiBh 
skulle  of  dilferent  ages,  i.  14a ',  on 
the  flattened  heads  of  the  Colombian 
BBiBges,  ii.  340 ;  on  Siamese  nolions 
of  beauty,  ii.  34S )  on  the  beord- 
lesmesa  of  the  Siamese,  il.  349 ;  on 
the  deformation  of  the  head  among 
American  tribet  and  the  natives  of 
Arakhan,  it.  352. 

Priuart  semal  organs,  i.  S.'>4. 

Pbim ATEB,  i,  190 ;  seinal  differences 
of  colour  in,  ii.  2S0. 

FRIHOaEMTURB,  cWls  of,  1,  ITO, 

Primala,  relation  between  number 
snd  size  ofseeds  in,  1.317. 

PBIUHIDX,  diSerence  of  the  sexes  in 
colour,  i.  3KT. 

Proctdrettts  mvitimaaiiatu),  ii.  26, 
37. 

ProetotretJU  tenuis,  seiual  diflbrenea 
in  the  colour  of,  ii.  37. 

PBOFMftior,  i.  173. 

PftoatiNnoFis,  early,  of  man,  1.  20S. 

FBOanii^  not  the  normal  rule  in 
human  society,  i.   166}    elementa 


PBOTEJTnVE  colouring  in  butterflies, 
i.  393;  in  liiarda,  ii.  37;  in  birds, 
ii.  197,  223  -,  in  maoimals,  ii,  231), 

Peotbcttvb  nature  of  the  dull  colour- 
ing of  female  Lepidoptera,  i.  403, 
405,  414. 

YaatlnjinE  reHmblances  in  fishes, 
ii.  IS. 

Pbotozoa,  absence  of  secondary  lei- 
Ofll  characters  in.  i,  321. 

Prumbb-Bev,  on 


the  EUpra-condyloid  foramen  in  the 
hamerus  of  mas,  i.  39;  on  the 
colour  of  negro  in&nts,  ii.  318. 

Fbobsia,  numerical  proportion  of  male 
and  female  births  in,  I.  3D1. 

Psocaa,  proportions  of  the  sexes  in,  i. 
314. 

PrABUrQAy,  monogamous,  i.  369; 
BOmmer  and  winter  plumage  of  the, 
ii.  81,  83  ;  nuptial  assemblages  of, 
ii.  101;  triple  monlt  of  the,  ii. 
181 ;  protective  coloration  of,  Ii. 
198. 

PuFF-BuiDS,  colours  and  nidification 
of  the,  U.  171. 

PnoNACiTV  of  fine-plumagad  male 
birds,  IL  93. 

Pumas,  stripes  of  young,  ii.  183. 

P(rpfii:S  learning  from  cats  to  clean 
their  faces,  i.  44. 

Fy^mojiotva  ha^morrhrmaj  pugnacity  of 
the  male,  ii.  41;  display  of  under 
tail  coverU  by  the  male,  ii.  96. 

Fyranga  aitita,  male  aiding  in  incu- 
bation, ii.  167. 

Pyrodea,  difference  of  the  seiea  in 
colour,  i.  367. 


QOADBUMASA,  hands  I 
ferences  between  m. 
390;  dependence  of, 
218;  ■    ■  — 


a  dinii 


■,i. 


,  il.  290;  ornamental  chsiactera 
o(,  ii.  306  ;  analogy  of  aeiual  dif- 
ferences of,  with  those  of  man,  ii. 
318;  fighting  of  males  tar  the 
females,  ii.  324 ;  iDonogamotie  habita 
of,  il.  361 ;  bcarde  of  the,  iL  378. 
QtTAIN,   R.,  on  the  yariatiou  of  the 

QtrATBBFAOEt,  A.  de,  on  the  occnr- 
>ence  of  a  rudimenUry  tail  in  man, 
i.  29 ;  on  the  moral  sense  as  a  dis- 
tinction between  man  and  animals, 
i.  70;  on  variability,  i.  112;  on 
the  fertility  of  Aostnlioik  women 
with  white  men,  L  221;  on  th« 
Paulistu  of  Brazil,  i.  225;  on  the 
evolution  of  the  breeds  of  cattle,  i. 
230 ;  on  the  Jews,  i.  242 ;  on  the 
liability  of  negroes  to  tropical  fevers 
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m  ft  eoU 

243:  <m  tAt  diArtma 
Btii- Mad  mamftlMnm,  L  ^%6z 
tW  iadveatt  W  dimate  «a 
L  244 ;  «a  tA*  Ariw,  u.  3ii :  «a 
tke  voMMn  of  Stta  GinliaiML  iL  357. 
QrECBUA  ladiaikiw  i.  lid ;  local 
tMM  «f  OAOUT  IB  Um;.  L  244 : 
gRT  hair  anMMig  the  iL  3dv ;  hatr- 
Imf  of  thc^  iL  322 ;  kag  hair 
of  tik«,  iL  34d. 

u  iL  114. 
sM/or.  proportifliH  of  the 
ct,  in  Florida  aad 
L3a7. 


Rabbit,  white  taO  of  the,  iL  2d8. 

RABBm,  dai^cr-cigBab  of^  L  74; 
domestic,  elongation  of  the  skull  in, 
L  147 ;  modification  of  the  skull  in. 
bj  the  lopping  <d  the  ear,  L  147 ; 
nnmerical  proportion  of  the  sexes 
in,  L  305. 

Races,  distinctire  characters  o^  L 
215;  or  species  of  man,  L  217; 
crossed,  fertility  or  sterility  o^  L 
220 ;  of  man,  Tariabilit  j  of  the,  L 
225;  of  man,  resemblance  o(^  in 
mental  characters,  L  232;  forma- 
tion otf  L  235 ;  of  man,  extinction 
otf  L  236;  effects  of  the  crossing 
o^  L  240 ;  of  man,  formation  of  the, 
L  240 ;  of  man,  children  of  the,  iL 
318 ;  beardless,  arersion  o^  to  hairs 
on  the  &ce,  iL  349. 

Raffles,  Sir  S.,  on  the  Banteng,  iL 
290. 

Rafts,  use  of;  L  137,  234. 

Raae,  manifested  bj  animals,  L  40. 

Itaia  batis,  teeth  of,  iL  6. 

JBaia  davata,  female  spined  on  the 
back,  ii.  2 ;  sexual  difference  in  the 
teeth  o^  iL  6. 

Rata  maculata,  teeth  o{,  iL  6. 

Rails,  spur-winged,  iL  48. 

Ram,  mode  of  fighting  of  the,  iL  249 ; 
African,  mane  of  an,  ii.  284 ;  fat- 
tailed,  ii.  284. 

Rameses  IL,  i.  217. 

Ramsat,  Mr.,  on  the  Australian 
Mtuk-dnck,  iL  38 ;  on  the  Regent- 


KrLiL113:  «a  tke 
Jfina-m  Mpcr&a.  iL  1^5. 

o^iL28L 
Eat.  ocmmos.  general  dispenios  o^ 
a  ccttfeqafnce  of  svperior  caaui^ 
L  y.' :  snpplantatioft  of  tlie  naliTe, 
in  New  /^nhfi.  bj  the  Kampann 
rat.  L  240;  rananfm.  aaid   to  be 


polTgimwM.  L  268 ;  naawricnl  pn»- 
poition  o£  the  sexes  in,  L  305. 

enticed    br   isiiitisl   oils,  iL 
2»1. 

Ratkxs  AUTT  of  Uids^  iL  106. 

Rattlb-sxaee^  difference  of  the 
•exes  in  the,  iL  29;  said  to  «se 
their  rattles  as  a  sexual  call,  iL 
3*>. 

Rates,  rocal  organs  of  the,  iL  55 ; 
stealing  bright  objects,  ii.  112; 
pied,  of  the  Feroe  Islands,  iL  126. 

Rati,  prehensile  organs  of  male,  iL  1. 

Razoe-bilu  Toong  of  the,  iL  217. 

Reade,  Winwood,  on  the  Guinea 
sheep,  L  289;  non-deTel<^pment  of 
horns  in  castrated  male  Gvunea 
sheep,  iL  247  ;  <mi  the  occurrence  of 
a  mane  in  an  African  ram,  iL  285; 
on  the  negroes*  ^j^vreciation  of  the 
beantT  of  their  women,  iL  344; 
on  the  admiration  of  negroes  for  a 
black  skin.  iL  346 ;  on  the  idea  of 
beaatT  among  negroes,  iL  350  ;  on 
the  Jollofs,  iL  357;  on  the  mar^ 
riage-CQstoms  of  the  negroes,  iL 
374. 

Reason,  in  animals,  L  46. 

Redctabt,  American,  breeding  in  im- 
mature plumage,  ii.  214. 

Redctarts,  new  mates  found  by,  iL 
105. 

Reduyid^  stridulation  o(,  i.  350. 

Reed-bunting,  head-feathers  of  the 
male,  ii.  95;  attacked  by  a  bull- 
finch, ii.  111. 

Reefs,  fishes  frequenting,  iL  17. 

Regeneration,  partial,  of  lost  parts 
in  man,  L  13. 

Regent-bird,  ii.  112. 

Reindeer,  antlers  of,  with  numerous 
points,  ii.  252 ;  sexual  preferences 
shown  by,  ii.  273 ;  horns  of  the,  L 
288 ;  winter  change  of  the,  ii.  299; 
battles  of,  ii.  240;  horns  of  the 
fenuJe,  ii.  243. 


RELiTIOSBHlP,  I 


i.  9t;  deflciency  ot  ai 


monbeTs,  i.  40 ;  on  the  reasoalng 
powera  of  AmeHcui  moDkQjfl^  i. 
47  ;  on  the  use  of  stonea  hj  mon- 
keys for  cracking  faaid  nuts,  I.  51; 
on  the  sounds  uttered  bj  C^na 
Anarm,  i.  54 ;  on  the  signal-cries 
of  monkeji,  I.  57  ;  on  the  diTereitj 
of  the  mental  faculties  ofmonkep, 
i.  110;  on  the  Pnyaguas  Indiana,  i. 
117;    on   the    inftrioHtj  of   En- 


a  theii 


oa  the  polygamons  habits 
of  Mffcetes  carai/a,  i.  266 ;  on  the 
voice  of  the  howliDg  iDonkeja,  ii. 
277  ;  OQ  the  odour  of  Certnu  cam- 
pestrls,  IL  279;  on  the  hearda  of 
Xycetes  caraj/a  and  Pithmia  Sata- 
ms,  ii.  283  ;  on  the  oolouig  of  Folia 
miiis,  ii.  287;  oa  the  coionrs  of 
,  Cermu  paludoms,  ii.  290 ;  on  seinnl 
differencsB  of  coiour  ia  Mi/cetea,  ii. 
29] ;  on  the  coloni  of  the  infimt 
Oaaranjrs,  ii.  318^  on  the  eail; 
maturlt}'  of  the  female  of  Ctbua 
:,  II.  31S;   on  the  beards     " 


the  Qua 


n  the 


,  employed  by 

keya,  ii.  336 ;  on  AmericRn  polyga- 

mona  raoDkeys,  ii.  862. 
Bepbgsentative  tpeclea,  of  birds,  ii. 

190,  191. 
ItEPBODncnos,  onitj  of  phenomiMis 

of,  thronghont  the  mammalia,  L 

13;  period  of,  in  birds,  ii.  214. 
KEPHOnDCTITE  system,  mdimentMy 

Btracturea  in  tlie,  i.  30;  locessory 

parti  oi;  i,  207. 
Reptiles,  ii.  28. 

REPTiLKa  and  bird.,  alliance  oi;  i.  213. 
Resehbl&nces,  >ma]l,  betireen  man 

and  the  ap«s,  1.  191. 
Rettuetkrm,  exerciae    of  reasoning 

fecnltioa  by,  i.  48. 
ReteN'IE,  manifested  by  animali,  i. 

40. 


Kgtehsion,  i.  133;  perhaps  the  came 
of  some  bad  dlspoaitiona,  i.  173. 

Shagitim,  diiTerencB  of  colour  In  the 
seieBofaapecieaof,  1.387. 

B/uimphnato!  oarinofMe,  ii.  327. 

Rbinocbboh,  nakedness  of,  1.  148; 
horns  o^  ii.  247 ;  horns  of,  used  de- 
fenaiyely,  u.  283;  a 


or  grey  horses,  ii.  295, 
hyiw/uBa,   seies   tnd   ; 


yonng 


of,   ii. 


JU^ncAna  audralii,  ii.  203. 
Shi/iie/uea  liengahiuit,  IL  303. 
Shytichiea  eapeasis,  IL  203. 
Bsyruu,  peroeptioa  of,  by  aDimali, 

ii.  333. 
RiCHARO,  M.,   on  radimentary  mas- 

Richarcson,  Sir  J.,  on  the  pairing  of 
Tetraa  untbeUus,  ii.  49  ;  on   Tttrao 

Eolng  of  gronea,  ii.  83;  on  the 
dances  of  Tetrao  phasianelliis,  ii. 
69 ;  on  assemblages  of  groute.  ii. 
101 ;  on  the  battles  of  male  deer, 
il  340;  OD  the  reindeer,  ii.  244; 
on  the  horna  of  the  maak-oi,  11. 
247;  on  antlers  of  the  reinde«c 
with  mimerons  points,  ii.  252;  on 

RiCHiRDSO!!,   on   the    Scotch    daer- 

hound,  IL  261. 
RiQHTBR,  Jean  PubI,  on  imagination, 

i.  45. 
RiSl>EL,  on  profligate  female  pigeons, 

ii.  119. 
RiNG-OUzEL,  colours  and  nidification 

of  the,  ii.  170. 
RlPA,    father,   on   the    difficnity    of 

distingoishiog    the    races    of   the 

Chinese,  i.  315. 
RivAUiv,  [n  singing,  between  male 

hints,  ii.  53. 
BiTtnt-HOO,  African,  tasks  and  knobs 

cf  the,  Ii.  206. 
Rli^ERg,    analogy    o^    to   islands,    i. 

;204. 
Roach,   brightnesa  of  male   during 

breeding-season,  ii.  13- 
ROBBERY,    of   strangers,    oomidored 

RoHEHTSOH,  Mr.,  remarka  on  the 
Jevelopment  of  the  horns  in  the 
roebuck  and  red-ileer,  i.  288. 
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BOBIH. 


INDEX. 


SAVDWICH. 


BOBIN,  pngnacity  of  the  male,  ii.  40 ; 
autumii  song  of  the,  iL  54 ;  female, 
singing  of  the,  iL  54;  attacking 
other  birds  with  red  in  their  pln- 
mas:e,  ii.  Ill ;  young  of  the,  iL 
20i8. 

KOBiNET,  on  the  difference  of  size  of 
the  male  and  female  cocoons  of  the 
silk-moth,  L  346. 

BODENTB,  Qtems  in  the,  i.  123 ;  ab- 
sence of  secondary  sexual  characters 
in,  L  268 ;  sexual  differences  in  the 
colours  of;  u.  286. 

Roe,  winter  change  of  the,  ii.  299. 

KOLLE,  F.,  on  the  origin  of  man,  i.  4 ; 
on  a  change  in  German  families 
settled  in  Georgia,  L  246. 

Roller,  ii.  56. 

Romans,  ancient,  gladiatorial  exhi- 
bitions of  the',  L  101. 

Rook,  voice  of  the,  ii.  61. 

BOflBLER,  Dr.,  on  the  resemblance  of 
the  lower  surface  of  butterflies  to 
the  bark  of  trees,  i.  392. 

Rostrum,  sexual  difference  in  the 
length  o^  in  some  weevils,  i.  255. 

RUDiMEirrABY  organs,  i.  17 ;  origin 
of;  L  32. 

Rudiments,  presence  of;  in  languages, 
L60. 

RuDOLPHi,  on  the  want  of  connexion 
between  climate  and  the  colour  of 
the  skin,  i.  241. 

Ruff,  supposed  to  be  polygamous,  i. 
270;  proportion  of  thie  sexes  in 
the,  i.  306;  pugnacity  of  the,  ii. 
41,  48;  double  moult  in,  iL  81, 
84 ;  duration  of  dances  of,  ii.  100 ; 
attraction  of  the,  to  bright  objects, 
iL  111. 

Ruminants,  male,  disappearance  of 
canine  teeth  in,  i.  144,  ii.  325 ;  ge- 
nerally polygamous,  L  266 ;  analogy 
of  Lamellicom  beetles  to,  i.  373 ; 
suborbital  pits  of,  ii.  280;  sexual 
differences  of  colour  in,  ii.  287. 

Rupicola  crocea,  display  of  plumage 
by  the  male,  ii.  87. 

Rt^PELL,  on  canine  teeth  in  deer  and 
antelopes,  ii.  258. 

Russia,  numerical  proportion  of  male 
and  female  births  in,  1.  301. 

Ruticilla,  ii.  180. 

R&TIMEYER,  Prof.,  on  the  physiogno- 


my of  the  apes,  L  149;  on  the 
sexual  differences  of  monkeyB,  iL 
323. 
Rutlandshire,  numerical  proportion 
of  male  and  female  births  in,  i. 
301. 


8. 


Sachs,  Prof.,  on  the  bdbariour  of  the 
male  and  female  elements  in  fertili- 
sation, L  274. 

Sacrifices,  Human,  L  182. 

Sagittal  crest  in  male  apes  and 
Australians,  iL  319. 

Sahara,  birds  of  the,  iL  172 ;  animal 
inhabitants  of  the,  iL  224. 

Sailors,  growth  of,  delayed  by  oon- 
ditions  of  life,  L  114;  long-sighted, 
L  118. 

Sailors  and  soldiers,  difference  in  the 
proportions  of;  L  116. 

St.  John,  Mr.,  on  the  attacfament  of 
mated  birds,  ii.  108. 

St.  Eilda,  beards  of  the  inhabitants 
of,  iL  321. 

Salmo  erioxy  and  S,  umbla,  colouring 
of  the  male,  during  the  breeding 
season,  ii.  14. 

Salmo  lycaodon,  ii.  4. 

Salmo  saldr,  ii.  4. 

Salmon,  leaping  out  of  f^esh  water, 
L  83 ;  male,  ready  to  breed  before 
the  female,  i.  260;  proportion  of 
the  sexes  in,  i.  308 ;  male,  pugna- 
city of  the,  ii.  3  ;  male,  characters 
of,  during  the  breeding  season,  ii. 
3,  14;  spawning  of  the,  iL  19; 
breeding  of  immature  male,  iL 
215. 

Salvin,  0.,  on  the  Humming-birds,  L 
269,  ii.  168;  on  the  numerical 
proportion  of  the  sexes  in  Hum- 
ming-birds, i.  307,  ii.  221 ;  on  C%a- 
maspetes  and  Penelope,  ii.  64;  <» 
Sehsphorus  platycercus,  ii.  65  ;  on 
Pipra  delidosa,  ii.  66  ;  on  Chasmo- 
rhynchus,  ii.  79. 

Samoa  Islands,  beardlessness  of  the 
natives  of,  ii.  322,  349. 

Sand-skipper,  L  334. 

Sandwich  Islands,  variation  in  the 
skulls  of  the  natives  of  the,  L  108  ; 


gaperiority  uf  tlia  nobles  in  the,  il. 

356. 
SurowiCH  Inlander],  lice  of,  I.  213. 
San-GiuLIAHO,  -women  of;  li.  357. 
Savtali,    recent   rapid    irx<ireaGe    of 

the,  i.  133 ;   Mr.  Hunter  on  the, 

i.  241. 
Saphirina,  characters  of  the  males  of, 

Sarkidionb    melanondas,  cliarBcttrs 

of  the  jooni;,  ii.  185. 
SAHa,    0.,    on  Fmtopareia  affinis,   i. 

329. 

bj  the  Jemale,  1.  311. 
StUamiii  Id,  ditference  of  coloration  in 

SatvmudM,  eoloratioa  of  the,  i.  396, 

SA740E,  Dr..  on  the  fighting  of  the 
mole  gorillas,  ii.  324 ;  on  the  habits 
of  the  gorilla.  IL  363. 

Savage  and  Wymau,  on  the  polj- 
gamons  habits  of  the  gorilU,  i. 
26fl. 

Savaces,  iraitatiTe  faculties  a^  i.  57, 
161;  causes  of  low  morality  o^ 
i.  97;  uaifonnitj  ot;  exaggerated, 
i.  Ill;  long-sighted,  i.  118;  rate 
of  increaae  among,  osnally  small,  i. 
132;  retention  of  the  prehensile 
power  of  the  feet  by,  i.  142;  tribes 
of,  snpplanting  one  another,  i.  160) 


;    fondness 


1  the 
L  182;  arts  of,  i.  23 
dI;  for  rough  music,  ii.  67;  atteo- 
tjon  paid  hj,  to  personal  appearance, 
ii.  338;  relation  of  the  Bcsea  among, 
ii.  363. 

SaW-flt,  pngnacity  of  a  male,  i. 
364. 

Saw-flies,  prDpartioiu  of  the  aeies  in, 
i.  314. 

Saxiaola  ruUcola,  young  of,  ii  320. 

Scalp,  motion  of  the,  i.  20. 

SoBNT-abAHM  in  snakes,  iL  30. 

SaKAAFfaAtAEB,  Prof.,  on  the  de- 
velopment of  the  posterior  molars 
in  diHorent  races  of  nug,  L  26 ;  on 
thejawlTomLeNB[ilette,i.  126;  on 
the  correlation  between  muscuUrity 
and  prominent  anpia-orbital  ridges, 
i.  130  ;  oD  the  mastoid  proceasei  of 
man,  i.  143 ;   on  modiiicBlioiia  of 


the  cranial  bones,  i.  147 ;  on  human 
sacrifices,  L  182;  on  the  probable 
speedy  eitermioation  of  the  anthro- 
pomorphons  apes,  i.  201 ;  on  the 
nnciant  inhabitants  of  Europe,  L 
237 ;  on  the  elTectB  of  use  and  dls- 
UBe  of  parts,  i.  24T  ;  on  the  supec- 
ciliary  ridge  in  man,  ii.  3iti;  on 
the  absence  ef  race-differences  in 
the  intant  sknll  in  man,  ii.  318 ;  on 
uglineas,  IL  354. 

SOEACtM,  H.,  on  the  elytra  of  DytUcut 
and  Hydropoms,  i.  ^43. 

ScBELTEB,  on  dragon-aiea,  i.  363. 

ScEiODiE,  on  the  atriduiation  ol  Eete- 
rocffrus,  i.  379. 

SciiLEGEi,  F.  yon,  on  the  compleiity 
of  the  languages  of  anciriliied  peo- 
ples, i.  61. 

SCHLGHEL,  Prof.,  on  Tanysiptera,  iL 


1,  Prof.,  on  the  rattle-snalie. 


SCHI 

ii.  30. 
ScHOtCBUBOS,  Sir  R.,  on  the  pugnacity 

of  the  male  mask-duck  of  Guiana, 

ii.  43 ;  on  the  conrtship  of  Bupi- 

cola  crocta,  ii.  87. 
SCHUDIJ^RATT,  blr.,  on  the  difficulty 

138. 

ScLATER,  P.  L.,  on  moitiSed  eecondary 
wing-feathers  in  the  males  of  Ajjra, 
ii.  65;  on  elongated  feathers  in 
nightjare,  ii.  73;  ou  the  species  of 
Oiatnurrhynchui,  ii.  79;  on  the 
plumage  of  Fclnonnua  unocrufafus, 
il.  85;  on  the  plantain-eaters,  ii. 
177;  on  the  seies  and  young  of  , 
Tadoraa  variegati  " 
colours  of  Lemur 
on  the  stripes  in  e 

ScoLECiDA,  absence  of  secondary  se 
ual  characters  in,  i.  321. 

Scohpax  frenata,  tail-feathera  o^  il 
64. 

Beolopax  gallinago,  drumming  of,  i 

SooJopax  jaWTUis,  tail-feathers  of;  il 
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SCXyLTTDB. 


INDEX. 


SBOCUAL. 


Sooiytm,  ttridnlation  of;  i.  879. 

SootebpDUCK,  black,  sexual  difference 
in  coloration  of  the,  ii.  226;  bright 
beak  of  male,  ii.  227. 

SoOTT,  J.,  on  the  colour  of  the  beard 
in  man,  ii.  319. 

SoaoPE,  on  the  pugnacity  of  the  male 
salmon,  ii.  3;  on  the  battles  of 
stags,  ii.  240. 

ScuDOEB,  S.  H.,  imitation  of  the 
stridolation  of  the  Orthopterm,  i. 
853;  on  the  stridnlation  of  the 
AcridiidsB,  i.  856;  on  a  Deronian 
insect,  i.  860;  on  stridnlation,  ii. 
331. 

Sculpture,  expression  of  the  ideal  of 
beanty  by,  ii.  350. 

Sea-anemonies,  bright  colours  o^  i. 
322. 

Sea-bear,  polygamous,  i.  268. 

Sea-elephant,  male,  structure  of 
the  nose  of  the,  ii.  278 ;  polyga- 
mous, i.  268. 

Sea-lion,  polygamous,  i.  268. 

Seal,  bladder-nose,  ii.  278. 

Seaus,  their  sentinels  generally  fe- 
males, i.  74 ;  evidence  furnished  by, 
on  classification,  i.  190 ;  sexual  dif- 
ferences in  the  coloration  of,  ii. 
287;  appreciation  of  music  by,  ii. 
333;  battles  of  male,  ii.  240;  ca- 
nine teeth  of  male,  ii.  241 ;  poly- 
gamous habits  of,  i.  268;  pairing 
of,  ii.  269 ;  sexual  peculiarities  of^ 
ii.  277. 

Sea-sc!ORPION,  sexual  differences  in, 
ii.  9. 

Season,  changes  of  colour  in  birds,  in 
accordance  with  the,  ii.  80 ;  changes 
of  plumage  of  birds  in  relation  to, 
ii.  180. 

Seasons,  inheritance  at  correspond- 
ing, i.  282. 

Sebituani,  ii.  340. 

Sebright  Bantam,  i.  294. 

Secondary  sexual  characters,  i.  253 ; 
relations  of  polygamy  to,  i.  266 ; 
gradation  of,  in  birds,  ii.  135 ; 
transmitted  through  both  sexes,  i. 
279. 

Sedowick,  W.,  on  hereditary  ten- 
dency to  produce  twins,  i.  133. 

Seemann,  Dr.,  on  the  different  appre- 
ciation of  music  by  different  peo- 


ples, ii.  834;   on  th«    etfotU    of 
music,  ii.  335. 

SekuphoruB  pfatyoer^us,  acnmiBAte 
first  primary  of  the  male,  iL  65. 

Selbt,  p.  J.,  on  the  habits  of  the 
black  and  red  grouse,  i.  269. 

Selection,  double,  i.  276. 

Selection  of  male  by  female  birds, 
ii.  99,  122. 

Selection,  methodical,  of  Pmasian 
grenadiers,  i.  112. 

Selection,  sexual,  influence  of,  en 
the  colouring  of  Lepidoptera,  i. 
403;  explanation  of,  L  256,  260, 
271. 

Selection,  sexual  and  natural,  con- 
trasted, i.  278. 

Self-comhand,  habit  of,  inherited, 
i.  92 ;  estimation  of,  i.  95. 

Self-consciousness,  i.  62. 

Self-preservation,  instinct  of,  i. 
89. 

Self-sacrifice,  by  savages,  L  88; 
estimation  of,  i.  95. 

Semilunar  fold,  i.  23. 

SenrnopUhecuSj  i.  197;  long  hair  on 
the  heads  of  species  of,  i.  192;  ii 
380. 

Semnopithecus  chryaomehsy  sexual  dif- 
ferences of  colour  in  ii.  291. 

Semnopithecus  comatuSf  ornamental 
hair  on  the  head  of,  ii.  307. 

Semnopithecus  frontaius,  beard,  &c., 
of,  ii.  308. 

Semnopithecus  nasicoy  nose  of,  i. 
192. 

Semnopithecus  'nemmtM,  colouring  of, 
ii.  310. 

Semnopithecus  rubicundus,  ornamen- 
tal hair  on  the  head  of,   ii.  306. 

Senses,  inferiority  of  Europeans  to 
savages  in  the,  i.  118. 

Sentinels,  i.  74,  82. 

Serpents,  instinctively  dreaded  by 
apes  and  monkeys,  i.  37,  42. 

SerranuSf  hermaphroditism  in  i.  208. 

Sex,  inheritance  limited  by,  i.  282. 

Sexes,  relative  proportions  of,  in 
man,  i.  300,  ii.  320 ;  probable  re- 
lation of  the,  in  primeval  mffli, 
ii.  362. 

Sexual  characters,  secondary,  i.  25S ; 
relations  of  polygamy  to,  L  266; 
transmitted   through    both    sexes, 


I 


^^^^^«B!(imr^^^^^ra^^a!nS!^^^4^^^^H 

i,  27S ;   giad^ion  of,  in  blnk,  ii. 

135. 

births  in,  i.  303.                                        ^^H 

Sexuai.  and  natural  selectioo,  coa- 

tnisted,  i.  2T8. 

iL  321;  nations  of  beautr  of  the,       ^^H 

Sexual  characters,  effects  of  the  loss 

iL  345 ;  hairf  familf  of.  ii.  378.             ^^H 

of,  i.  284;  limiUtion  of,  L  284. 

SiEBOLD,  C.  T.  ron,   on  the  auditorj       ^^^H 

Sexual  selection,   eipUnstion  of,  i. 

ptera,  i.  353.                                                      \ 

256,  260,  271 ;  inSuenca  of;  an  the 

SlSUT,  inheritance  of  long  and  short,                       1 

colonring   of  Lepidoptera,   i.  103 ; 

action  of;  in  mankind,  iL  368. 

SiasAL-JtUEB  of  monkeys,  i.  57.                   ^^^J 

.SKiuiL  similai'ity,  i.  277. 

SiLfi-MOTH,  difference  of  size  of  the      ^^^H 

SniBKg,  pteheaaile  organs  of  malt. 

maleand  female  cocoons  Dfthe,L  346;      ^^^H 

ii.  1, 

pairing  of  the,  L   401 ;  male,  fer-      ^^^H 

tilising  twaorthreefemales,L40G;      ^^^H 

ii.  165;  on  Cferj^fc,  ii.   173;  on  the 

propoFticn  of  the  UKes  iu,  L  309,       ^^^H 

^11;    Ailactbua,  Prof  Oanestiini,       ^^H 

ii.  188. 

on  the  dsstruction  of  its  Ui-vs  by        ^^^H 

Shaw,  Mr.,  on  the  pngnacity  of  the 

>vasps,  i.  311.                                              ^^M 

male  salmon,  iL  3. 

SiuiADS,   1.  195  ;    their  origin  and      ^^H 

di-risiona,  i.  313.                                                ■ 

ii.  71. 

SlwiLARiTy,  seiual,  i.  277.                                   H 

SllF,EP,  danger-el gnals  ot;  L  T4;  sei- 

StKAiNQ  of  the  Cicada;  and  Fulgoridic,                       1 

ual  diffei'cncee  la  the  horns  ol,  i. 

i.   351;    of  tree-frogs,  iL  27:    of                    J 

283  -,  boms  of,  i.  289,  ii.  24G,  253 ; 

birds,  object  of  the,  iL  52.                        ^^J 

domestic,  seinal  dill'ereaoes  o^  lata 

SiEiEHu,  nakedness  of,  i.  148.                  ^^^M 

developed,  i.  293;  numerical  pro- 

portion   of   the   seies   in,  i.  304 ; 

SlBlOiD^  difference  of  the  aeie*  in,      ^^^H 

mode  of  aghtiug  0^  iL  249 ;  u-ched 

^^^M 

Siskin,  ii.  85 ;  pairing  with  a  canary,      ^^^H 

SuiSKf,  Merino,  lou  of  bornt  in  fe- 

^^H 

males  of,  i.  284;  horns  of,  i.  28&. 

Sitaria,  throat-pouch  of  the  males  of,      ^^^M 

ShkLlS,  diSnrenoe  in  form  o^  iu  male 

^^m 

Size,  relattTO,  of  the  seies  of  insects,        ^^^B 

beautiful  colours  and  shapes  of,  i. 

i.  345.                                                                        ■ 

321!. 

Sinu.D-DRAKii^  pairing  with  a  com- 

ness of,  in  man,  L  148;  colour  of                      1 

mon   duck,    iL  114;  Sew  Zealand, 

the,  1.  241.                                                               J 

seies  and  young  oi;  ii.  20fi. 

SEiM  and  hair,  oorrelation  of  colour       ^^J 

ShoOIer,  J.,  on  the  Kaffin,  U.  347 ; 

«f,  i.  248.                                            ^^^H 

on   the  mai'riage- customs  of  the 

Seull,  TBriation  of,  iu  man,  i.  108;    ^^^M 

Kaffirs,  ii.  373. 

cubic  contents  of,  no  absolute  test     ^^^H 

SHBKW-iDCK,  odour  o£  ii.  279. 

of  intellect,    L  145;    Neanderthal.     ^^^M 

SliaiKE,  Drongo.  ii.  179. 

capacity  of  the,  L   141};  causes  of    ^^^H 

SiutiKEH,    uhai'aclers    of   joung,    ii. 

modilication  of  the,  i.  147;  differ-    ^^^H 

IBS. 

mux  ot,  Iu  form  and  capacity,  in     ^^^^1 

SnccKABD,  W.   E^  on   sexual  differ- 

different  ruiet  of  men,  L  216;  Tari-    ^^^M 

ability  of  the  shape  of  the,  i.  226  ;    ^^^H 

L435. 

SlirHEBB  of  adorned   male    birds,  ii. 

il.  317  ;    artiflcial  modifications  of    ^^^M 

B7. 

the  shape  of;  ii.  340.                          ^^^^1 

SiagMitm,  proportions  of  the   seies 

Skltnk,  odour  emitted  by  the,  ii.  279.  ^^^^M 

in,  i.  314  :  dimorphism  in  males  of, 

SUVKRV,    preralence    of;    i.    94;    of  ^^^^M 

L374. 

^^^^1 
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Slaves,  difference  between  those  of 
field  and  house,  i.  246. 

Smell,  sense  of,  in  man  and  animalu, 
i.  23. 

Smith,  Adam,  on  the  basis  of  sym- 
pathy, i.  82. 

Smith,  Sir  A.,  on  the  recognition  of 
women  by  male  Citnocephali,  i.  13 ; 
on  an  instance  of  memory  in  a 
baboon,  i.  45 ;  on  the  retention  of 
their  colour  by  the  Dutch  in  South 
Africa,  i.  242  ;  on  the  polygamy  of 
the  South  African  antelopes,  i.  267 ; 
on  the  proportion  of  the  sexes  in 
Kobus  ellipsiprymnus,  i.  305 ;  on 
Bucephalus  capensiSy  ii.  29;  on 
South  African  lizards,  ii.  37 ;  on 
fighting  gnus,  ii.  240 ;  on  the  horns 
of  rhinoceroses,  ii.  248 ;  on  the 
fighting  of  lions,  ii.  266;  on  the 
colours  of  the  Cape  Eland,  ii.  288 ; 
on  the  colours  of  the  gnu,  ii.  289 ; 
on  Hottentot  notions  of  beauty,  ii. 
345. 

Smith,  F.,  on  the  Cynipidse  and  Ten- 
thredinidse,  i.  314 ;  on  the  relative 
size  of  the  sexes  of  Aculeate  Hyme- 
noptera,  i.  347 ;  on  the  difference 
between  the  sexes  of  ants  and  bees, 
i.  365 ;  on  the  stridulation  of 
Trox  sabulosusy  i.  380;  on  the  stri- 
dulation of  Mo)ionychus  pseudacori, 
i.  382. 

Smynthurus  luteus,  courtship  of,  i. 
348. 

Snakes,  sexual  differences  of^  ii.  29  ; 
male,  ardency  of,  ii.  30. 

"  Snarling  muscles,"  i.  127. 

Snipe,  drumming  of  the,  ii.  63 ;  colo- 
ration of  the,  ii.  226. 

Snipe,  painted,  sexes  and  young  of, 
ii.  202. 

Snipe,  solitary,  assemblies  of,  ii. 
101. 

Snipes,  arrival  of  male  before  the 
female,  i.  260 ;  pugnacity  of  male, 
ii.  43 ;  double  moult  in,  ii.*  80. 

Snow-cjoose,  whiteness  of  the,  ii. 
228. 

Social  animals,  affection  of,  for  each 
other,  i.  76 ;  defence  of,  by  the 
males,  i.  83. 

Sociability',  the  sense  of  duty  con- 
nected with,  i.  71;  impulse  to,  in 


animals,  L  79,  80; 

of^  in  man,  i.  84;  instinct  o^  in 

animals,  L  86. 

SociAUTT,  probable,  of  primeval 
men,  i.  155;  inflnenoe  o^  <«  the 
development  of  the  intellectual 
fikcnlties,  L  160 ;  origin  o^  in  man, 
L161. 

Soldiebs,  American,  measnremaits 
of;  L  114. 

Soldiebs  and  sailors,  difference  in  the 
proportions  o^  i  116. 

Solenoatoma,  bright  colonrs  and  mar- 
supial sack  of  the  females  o^  iL 
22. 

SoNO  of  male  birds  appreciated  by 
their  females,  i.  63;  want  oi,  in 
brilliant  plumaged  birds,  ii.  94 ;  of 
birds,  ii.  163. 

SoreXy  odour  of^  it  279. 

SouKDB  admired  alike  by  man  ani 
animals,  i.  64 ;  produced  by  fishen, 
ii.  23 ;  produced  by  male  frogs  ani 
toads,  ii.  27 ;  instrumentally  pro- 
duced by  birds,  ii.  63  ^  seqq, 

Spain,  decadence  of,  i.  178. 

Sparassus  smaragdulus,  difference  of 
colour  in  the  sexes  of,  i.  ^7,  338. 

Sparrow,  pugnacity  of  the  male, 
ii.  40 ;  acquisition  of  the  Linnet's 
song  by  a,  ii.  55  ;  coloration  of  the. 
ii.  198 ;  immature  plmnage  of  ti  e, 
ii.  188. 

Sparrow,  white-crowned,  young  <rf 
the,  ii.  217. 

Sparrows,  house-  and  tree-,  ii.  170. 

Sparrows,  new  mates  found  by,  iL 
105. 

Sparrows,  sexes  and  young  of,  iL 
212 ;  learning  to  sing,  ii.  334. 

Spathura  Undencoodi,  ii,  77. 

Spawning  of  fishes,  ii.  15,  19. 

Spear,  origin  of  the,  i.  234. 

Species,  causes  of  the  advancement 
of,  i.  172;  distinctive  characters 
of,  L  214 ;  or  races  of  man,  L  217 ; 
sterility  and  fertility  of,  when 
crossed,  i.  122 ;  supposed,  of  man, 
i.  226 ;  gradation  of,  i.  227 ;  diffi- 
culty of  defining,  i.  228;  repre- 
sentative, of  birds,  ii.  190,  191; 
of  birds,  comparative  differences 
between  the  sexes  of  distinct,  ii. 
192.  ^ 


SpBOTBE-iNSEcra,  loimickrj  of  leaves 

by,  i.  41*. 
Speitmm  femoratum,     difference    of 

colour  in  the  sens  of,  1.  361. 
Spkggh,  conn^ctioQ  between  tbe  braio 

and  the  facnlty  of,  i  5H. 
"Spel"  of  the  IJact-coclt,  iL  60. 
Spencer,  Herbert,  on   the  dawn  of 

iateltigoDea,  i.  37  ;  on  the  origia  of 

the  belief  in  Bjiiritual  sgencise,  i. 

66 ;   ea   the  <ai|;la  of  the  moral 

sence,  i.  101 ;  on  the  inflneiice  of 

food  on  the  idie  of  the  Jaws,  L  1 18  ; 

on  tlie  ratio  between  individuation 

■nd  geuesie,  i.  318  ;  ou  music,  it. 

336. 
Spbbk-WHALe^   battles  of  maie,  i!. 

240. 
SPEIOJGTDf,  coloration  of  the,  L  396. 
Spfunx,  HnmmiDg-bivil,  J.  309. 
SpAinx,  Mr.  Bstei  oa  the  caterpillar 

of  a,  i.  416. 
SpiDEEts,  i,  337  ;    male,  more  active 

than  female,  i.  272;  proportion  of 

the  BEiea  in  i.  314;    male,    small 

size  of,  i.  338. 
Spilonma    menthratti,    rejected    bj 

tnrkejs,  i.  398. 
Spihb,  alteration  of^  to  suit  the  erect 

attitude  of  man,  1.  143. 
Spibtcs,  fondness  of  monkeys  for,  i.  12. 
SpiBiruAL  agencies,  belief  in,  almost 

Spoonbill,  ii.  60;  ChineBe,  change 
ofplumagein,  ii.  170. 

Spots,  retained  threughont  groapa  of 
birds,  ii  131 ;  diaappearanoe  ot,  i 
adnlt  mammals,  iL  303. 

Spri^Qel,  C.  K.,  on  the  semalit;  of 
plants,  i.  2B0. 

Spbinb-doc,  honu  of  the,  ii.  361. 

Sfroat,  Ur.,  on  the  eitinction  of 
savages  in  VaDConver  laknd,  i. 
239  {  on  the  eradicatioa  of  facial 
hair  hj  the  natives  of  Vancouver 
Island,  ii.  348;  on  the  eradication 
of  the  beard  by  the  Indians  of  Van- 
couver Island,  iL  380. 

&PUIL9,  uDCurrenca  of,  in  female  fowls, 
i.  280,  aa4;  development  of,  in 
various  sjiecies  of  Phasianidffi,  i. 
290;  of  Gallinaceom  birds,  ii,  44, 
46  ;  development  of,  in  female  Oal- 


Sguxlla,  different  colours  of  the  sexes 
ofaspeciesof,  i.  335. 

SiinniltEU,  battles  of  male,  ii.  239 ; 
African,  seiQal  dififerences  in  the 
colouring  of;  iL  288  ;  black,  Ii.  294. 

Stas,  long  hairs  of  the  throat  of,  U. 

batties  of;  ii.  240;  boms  of  the, 
with  nnmerons  branches,  ii.  252 ; 
bellowing  of  the,  ii.  274;  crest  of 


Staq-beetlb:,  large  size  of  male,  i. 
347  ;  weapons  of  the  male,  L  375 ; 
□umerical  proportion  of  seies  of,  L 
313. 

SIA.1HION,  H.  T.,  on  the  numerical 
proportion  of  the  ceies  in  the 
smaller  moths,  i.  310;  habita  of 
Elaehiala  nifoctmrea,  L  311;  on 
the  colomtion  of  moths,  i.  397 ; 
on  the  rejection  of  Spilosoma  men- 
tiniiii,  by  turkeys,  i.  398 ;  on 
t  he  sexes  ef  Agrotia  exelamalionis, 

Staluon,  mane  of  the,  ii.  2SB. 
STA.UJON8,  two,  attacking  a  third,  i. 

75  ;  fighting,  ii.  341 ;  smaU  canine 

teeth  of,  ii.  258. 
Stansbory,   Capt.,  observations    on 

pelicans,  i.  77. 
STiPHYUNiDS,  hornlike  processes  in 

male,  i.  374. 
STARFisuiig,  bright  colours  of  some, 

STiEK,    Dr.,    on    the    death-rate    in 

tflwns  and  rural  districts,  i.  175 ; 

on   the   inflnence   of  marriage   on 

mortality,  i.   176;    on  the  higher 

mortality  of  males  in  Scotland,  i- 

302. 
StA-Rlino,  American  field,  pugnacity 

of  mole,  ii.  51. 
STARLisa,  red-winged,  selectiCFn  cf  a 

mate  by  the  female,  ii.  110. 
STAHLiNOg,    three,    frequenting    the 

e:ime   nest,   i.    269,  ii.    IDt) ;    new 

mates  found  by,  ii.  105. 
Statugs,  i^reck,  Egyptian,  Assyrian, 

Sec,  contrasted,  ii.  350. 
StatDre,  dependenne  of,  upon    local 

influences,  i.  114. 
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Staukton,  Sir  G.,  hatred  of  indeoencj 

a  modem  virtae,  i.  96. 
Stealing  of  bright  objects  bj  birds, 

11.  112. 
Stebbino,  T.  R.,  on  the  nakedness  of 

the  hnman  bodj,  ii.  375. 
StemmatopuSy  11.  278. 
Stenobothnu    pratorvm,   stridnlating 

organs  of,  1.  357. 
Sterility,  general,  of  sole  daughters, 

I.  170  ;  when  crossed,  a  distinctive 
character  of  species,  1.  214. 

Sterna,  seasonal  change  of  plumage  In, 

II.  228. 

Stickle-back,  polygamous,  1.  271; 
male,  courtship  of  the,  11.  2 ;  male, 
brilliant  colouring  of,  during  the 
breeding  season,  U.  14 ;  nldlficatlon 
of  the,  11.  20. 

Sticks  used  as  Implements  and  wea- 
pons by  monkeys,  1.  51. 

Sting  in  bees,  1.  254. 

Stokes,  Capt.,  on  the  habits  of  the 
great  Bower-bird,  11.  70. 

Stonechat,  young  of  the,  11.  220. 

Stone  implements,  difficulty  of 
making,  1. 138 ;  as  traces  of  extinct 
tribes,  1.  237. 

Stones,  used  by  monkeys  for  break- 
ing hard  fruits  and  as  missiles,  1. 
140 ;  piles  of,  1.  233. 

Stork,  black,  sexual  differences  in  the 
bronchi  of  the,  11.  60 ;  red  beak  of 
the,  ii.  227. 

Storks,  ii.  226,  230;  sexual  differ- 
ence in  the  colour  of  the  eyes  of,  11. 
128. 

Strange,  Mr.,  on  the  Satin  Bower- 
bird,  ii.  69. 

Stretch,  Mr.,  on  the  numerical  pro- 
portion in  the  sexes  of  chickens,  1. 
306. 

Strepsiceros  httdu,  horns  of,  11.  255; 
markings  of,  ii.  300. 

Stridulation,  by  males  of  Theridion, 
1.  339 ;  of  the  Orthoptera  and 
Homoptera  discussed,  i.  360 ;  of 
beetles,  1.  378. 

Stripes,  retained  throughout  groups 
of  birds,  11.  131 ;  disappearance  of, 
in  adult  mammals,  11.  303. 

Strix  fiammeay  ii.  105. 

Structure,  existence  of  unseryice- 
able  modifications  of,  1.  153. 


Struggle  for  existenoe,  in  man,  i. 

180,  185. 

Stbuthers,  Dr.,  on  the  occurrenoe  of 
the  supra-condyloid  foramen  in  the 
humerus  of  man,  L  28. 

Stumella  ludovidanoy  pugnacity  of 
the  male,  11.  51. 

Stnmtu  vuigaris,  ii.  105. 

Sub-species,  1.  227. 

Suffering,  in  strangers,  indiffert&oe 
of  savages  to,  i.  94. 

Suicide,  1.  172;  formerly-  not  re- 
garded as  a  crime,  i.  94;  rarely 
practised  among  the  lowest  sayages, 
1.94. 

SuiD^  stripes  of  young,  ii.  184. 

Sumatra,  compression  of  the  nose  by 
the  Malays  of,  ii.  352. 

Sumner,  Archb.,  man  alone  capable 
of  progressive  Improyement,  L  49. 

Sun-birds,  nidification  of,  ii.  169. 

Superstitions,  1.  182;  preyalenoe 
of,  1.  99. 

Superstitious  customs,  i.  68. 

Superciliary  ridge  in  man,  iL  316, 
318. 

Supernumerary  digits,  more  fre- 
quent in  men  than  in  women,  1. 
276;  inheritance  of;  i.  285;  early 
development  of,  i.  292. 

Supra-condyloid  foramen  in  the 
early  progenitors  of  man,  i.  206. 

Suspicion,  prevalence  of,  among  ani- 
mals, 1.  39. 

Sulivan,  Sir  B.  J.,  on  two  stallions 
attacking  a  third,  ii.  241. 

Swallow-tail  Butterfly,  L  393. 

Swallows  deserting  their  young,  i. 
84,  90. 

Swan,  black,  red  beak  of  the,  IL 
227  ;  black-necked,  ii.  230 ;  whitt, 
young  of,  ii.  211;  wild,  trachea  of 
the,  ii.  ^9. 

Swans,'  tt.  226,  230 ;  young,  ii.  20«. 

SwAYSLAND,  Mr.,  on  the  arriyal  of 
migratory  birds,  1.  259. 

SwiNHOE,  R.,  on  the  common  rat  in 
Formosa  and  China,  i.  50 ;  on  the 
sounds  produced  by  the  male  Hoopoe^ 
ii.  62  ;  on  Dicrunis  macrocercus  abd 
the  Spoonbill,  ii.  179 ;  on  the  ywing 
of  Ardeola,  ii.  190 ;  on  the  haUts  ai 
Tumix,  11.  202;  on  the  habits  of 
Bhynchssa  bengalenais,  ii.  203;  « 
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Oriolis  breeding  Id  immature  plum- 

age,  >i.  214,  215. 

mandible  of  the  male,  i.  344.                    ^^^H 

TAPina,  longitudinal  stripes  of  young,       ^^^H 

11    1S4  3IU                                                  ^^^H 

male,  ii.  68. 

TaG^i     dilataton   ot    tront,  in  male        ^^^H 

Stkpatht,  i.   168;  among  animals. 

beetles  i  343                                                ^^^ 

i.  77  !  its  8npp«ed  basis,  i.  82. 

Tir^ius  1  200                                                               m 

SrMPiTHiBB,  gradual  widening  of,  i. 
100, 

Tabhabia    half.™ateB  killed  by  the                        J 
natives  of  i   220                                                         1 

SraoSATHOcafiahiHsabdominal  pouch 

TArrooiNQ    1    232      universality  of,                       M 

in  male,  i.  210. 

u    3d9                                                             ^^ 

Syp/uialidea  aurilvs,  acnminated  pri- 

Tabtb, in  the  Qnadrnmana,  ii,  296.             ^^H 

maries  of  the  male,  ii.  64 ;  eat-tufU 

Tat-ujr,   G.    on    Quisailus   major,  i.         ^^^H 

of,  ii.  73. 

Tea,  fondness  of  monkeys  for,  i.  12.              ^^^H 
TiiAK-SACKii,  of  Ruminants,  ii,  280.                           ■ 

T. 

TUGBAT,  Mr.,  on  changes  of  plumage 

ta  spangled   Hamburgh    fowls,   t. 

Tabanw^  habifs  of,  i.  a.'H. 

281. 

Tadoma  variegata,  selea  and    youug 

of,  ii.  208. 

nsnts,  i.  17 ;    posterior   molar,  in 

Tadoma  Bulpaiusr,  ii.  114. 

man,  i.  25 ;  wi«lom,  i.  26 ;  diversity 

of,  i.  108 ;  canine,  in  the  early  pro- 

the  nose  by  the,  ii.  352, 

genitors  of  man,  L  206 ;  canine,  of 

Tail,  rudimentary,  occurrence  of,  in 

man,  i.  29  ;  couFolntsd  body  in  the 

reduced    by   correlation,    ii.    325; 

eilremity  of  the,  i.  30  ;  absence  of. 

staining    of    the,    ii.    339;    frent, 

in  man  and  the  higher  apes,  i.  150, 

knocked  out  or  aied  by  some  sa-                   _ 

19*;  Tariability  of,  in  .pecies  of 

v»(ees,  ii.  340.                                                     M 

Jfooious  and  in  baboons,  i.  150; 

af  male  pigeons,    L    306 ;    on   the       ^^^^1 

of  man,  1.  206  ;  leiwth  of,  in  phea- 

wattles of  game-cocks,  ii.  98;  on       ^^^^1 

sants,  ii.  156,  164,  166 ;  difference 

the  conrtship  of  fowls,  ii.  IIT  ;  on       ^^^^1 

of  length  of  the,  in  the  two  seies 

dyed  pigeons,  ii.  118.                                ^^H 

of  birds,  ii.  104. 

Tait,  Lawaon,  on  the  effects  of  natu- 

Tehpeb, in  dogs  and  horses,  inherited,        ^^^| 

ral  selection  on  oiTilised  nations,  i. 

^^H 

168. 

Tekch,  proportions  of  the  seies  in  the,        ^^^H 

Tasaoer,  searlet,  variation   in  the 

i.   306,  309;    brightness   of  male,        ^^^B 

male,  ii.  126. 

during  bre«ling  seaH>n,  ii.  13.                  ^^H 

Tayiagni  astica,  Ii.  180 ;  age  of  ma- 

Tenebbionid,S,   stridulation    o^    i.        ^^^H 

ture  plumage  in,  il.  213. 

^^^1 

Tanagra  nbra,  ii.  128  ;  yonng  of,  ii. 

Tennent,  Sir  J.  E.,  on  the  tuslu  of      ^^^^1 

220. 

tke  Ceylon  Elephant,  ii.  24S,  258;       ^^^H 

Taaals,  absenoe  of  mouth  in  the  males 

on  the  Sequent  absence  of  beard  in       ^^^H 

of  lome  spedeii  of,  i.  355;  relations 

the  natives  of  Ceylon,  ii.  321 ;  on      ^^^H 

of  the  aeies  in,  1.  HI5;  diraorpl'ic 

the  Chinese  opinion  of  the  aspect  of       ^^^M 

Tnalesofnflpecieaof,  i.  338. 

the  Cingalese,  ii.  345.                               ^^^H 

TamkerviLLE,  Earl,  on  the  battles  of 

Temtitson,  a.,   on    the    control   of      ^^^^| 

wild  bulla,  ii.  240. 

thODght,                                                               ^^^^1 

Testhrediniu*!,  proporliuni  of  the       ^^^^| 

adult  males,  iL  190. 

ssiea  in,  i.  314;  fighting  habits  of       ^^^H 

2hngsiptira  sylna,  long  tail-feathers 

male,i.364;  difference  of  the  seies       ^^^H 

of,  iL  165. 

^^H 

^^M 

^^^ 
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TephrodomiSj  jonng  of,  ii.  190. 

Terai,  i.  237. 

TermiteSy  habits  of,  i.  364. 

Terns,  white,  ii.  228 ;  and  black,  ii. 

230. 
Terns,  seasonal  change  of  plumage 

in,  iL  228. 
Terror,  common  action  of,  npon  the 

lower  animals  and  man,  L  39. 
Testudo  nigra,  ii.  28. 
Tetrao    cupidoj    battles    off   ii.   50; 

sexual  difference  in  the  vocal  organs 

of,  ii.  56. 
Tetrao  phasianellus,  dances  of^  iL  68 ; 

duration  of  dances  of,  ii.  100. 
Tetrao  scoticm,  ii.  170,  185,  194. 
Tetrao  tetrix,  ii.  170,  185,  194 ;  pug- 
nacity of  the  male,  iL  45. 
Tetrao  umhelltis,   pairing  of,  ii.  49; 

battles  of,  ii.  50 ;  drumming  of  the 

male,  iL  61. 
Tetrao  urogalloides,  dances  of^  ii.  100. 
Tetrao  urogallusj   pugnacity  of   the 

male,  ii.  45. 
Tetrao  urophasianus,  inflation  of  the 

(Esophagus  in  the  male,  ii.  57. 
Thamncbia,  young  of,  ii.  190. 
Thaumalea  picta,  display  of  plumage 

by  the  male,  ii.  89. 
Thechy  sexual  differences  of  colouring 

in  species  of,  i.  389. 
Thecla  rvbi,  protective  colouring  of,  i. 

392. 
Theridiony    i.    337  ;    stridulation    of 

males  of,  i.  339. 
Theridion  lineatum,  variability  of,  i. 

338. 
Thomisus  citreuSj  and   T.  fhricolenSj 

difference  of  colour  in  the  sexes  of, 

L  337. 
Thompson,  J.  H.,  on  the  battles  of 

sperm-whales,  ii.  240. 
Thompson,  W.,  on  the  colouring  of  the 

male  char  during  the  breeding  sea- 
son, ii.  14;    on  the   pugnacity  of 

the   males  of  Gallinula  chloropusy 

ii.  41 ;  on  the  finding  of  new  mates 

by  magpies,  ii.  103 ;  on  the  finding 

of  new  mates  by  Peregrine  falcons, 

ii.  104. 
Thorax,  processes  of,  in  male  beetles, 

i.  370. 
Thorell,  T.,  on  the  proportion  of  the 

sexes  in  spiders,  i.  315. 


Thoritback,  diffinvDce  in  the  teetk  •£ 

the  two  sexes  of  the,  iL  6. 
Thoughts,  control  of,  L  101. 
Thrush,  pairing  with  a  blackbird,  iL 

113;    colours  and   nidificatjoa    ^ 

the,  ii.  170. 
Thrushes,  characters  of  yomig,  n. 

185,  269. 
Thug,  his  regrets,  i.  94. 
Thumb,  absence  of,  in  Ateie$  and  Sff- 

lobatee,  1.  140. 
Thurt,  M.,  on  the  numerical  propor- 
tion  of  male    and  female  iMTtks 

among  the  Jews,  i.  301. 
Thylacinus,  possession  of  the  marui- 

pial  sack  by  the  male,  i.  208. 
Thysanura,  i.  348. 
Tibia,  dilated,  of  the  male  Crdhro  cri- 

brarius,  i.  343. 
Tibia  and  femur,  proportions  of,  in 

the  Aymara  Indians,  i.  119. 
Tierra  del  Fuego,  marriage-customs 

of,  ii.  373. 
Tiger,  colours  and  markings  of  the, 

ii.  302. 
Tigers,  depopulation  of  districts  by, 

in  India,  i.  134. 
Tillus  elongatus,  difference  of  odour 

in  the  sexes  of,  i.  368. 
TiMiDirr,  variability  of,  in  the  same 

species,  i.  40. 
Tineina,  proportion  of  the  sexes  in, 

L  310. 
Tipula,  pugnacity  of  male,  i.  349. 
Tns,  sexual  difference  of  colour  in, 

u.  174. 
Toads,  ii.  25;  male,  treatment  of  ova 

by  some,  i.  210;   male,   ready  to 

breed  before  the  female,  i.  260. 
Toe,  great,  condition  of,  in  the  human 

embryo,  i.  17. 
Tomtit,  blue,  sexual  difference  of  co- 
lour in  the,  ii.  174. 
Tonga   Islands,  beardlessness  of  the 

natives  of,  ii.  322,  349. 
Tooke,  Home,  on  language,  L  55. 
Tools,  flint,  i.  183 ;  used  by  monkeys, 

L  51 ;  use  of,  i.  137. 
Topknots  in  birds,  ii.  74. 
Tomicus  vilhsus,   proportion    of  the 

sexes  in,  i.  314. 
Tortoise,  voice  of  the  male,  ii.  331. 
Tortures,  submitted  to  by  American 

savages,  i.  95. 


Ibtmaa,  doable  moult  in,  il.  gl. 
Toucans,  colours  and  nidlfication  of 

the,  ii.  171 ;  beafca  and  cerea  of  the, 

il.  327. 
Towns,  rosideace  in,  a  cause  of  dimi- 

nisiied  stature,  i.  115. 
Tov^BGE,  J.,  OB  the  eitenial  ibell  of 

the  ear  in  man,  i.  21. 
TiiACHEA,  coQToluted  aud    imbedded 

in  the  sternum,  in  some  birdE,  il.  59 ; 

structure  of  the,  in  JihynchsHj  ii. 


Tragsiaplius,  seiual  diSereucas  of  co- 

Tragetuphaa  scfiptus,  dorsal  crest  of, 
ii.  283 ;  markings  of;  ii.  299,  300. 

TaAQOPiS,  i.  270;  swelling  of  the 
wattles  of  the  male,  during  court- 
ship, il  72  ;  display  of  plumage  by 
the  male,  ii.  91 ;  markings  of  the 
seiesofthe,  iLI34. 

Tmgops  dispar,  seiual  differenue  in 
the  colour  of,  ii.  30. 

Traikiso,   effect  ot;   on  the   metal 


m  the  i 


Tbinbfer  of  male  characters  to  female 

birds,  u.  193. 
TR4B8H13S10S,  equal,  of  ornamental 

characters,  to  both  eexea  in  mam- 


TflEiCBERT, 

of,  by  BBTages, 
IVenux  colmnba,  i.  365. 
Tkibeb,  eitinct,  '    "" 

Trichiua,  difference 


lidinee  of,  bj  animale,  i. 
of.  i.  137. 

comrades,  avoidiuiae 


is  of  a  species  of,  i. 


160;    e: 
of  colon 


in  the 


TaiKBH, 

the  seies  in  South  African  butter- 
flies, i.  310;  ou  tlie  attraction  of 
males  b;  the  female  of  Lasiocampa 
gtiercas,  i.  312;  on  Fruntmora,  i. 
35B 1  on  difference  of  colour  in  tfae 
seies  of  beetles,  i.  367 ;  on  moths 
brilliantly  coloured  beneaUi,  i. 
397 ;  on  mimickry  in  butCcrHiea,  I 
412;  on  Gynaai^a  /tt9,and  on  the 
ocellated  spots  of  Lepldoptsia,  ii. 
132  ;  on  Cyllo  Lrda,  ii.  133. 


Tringa'cc 

Triphmnc 

of,  i.  "■ 


and  young  of,  ii.  216. 
iloration   of  the   special 


THisrftAU,  H.  K,  on  unhealthy  dis- 
tricts in  North  Africa,  i.  244 ;  on 
the  habits  of  the  chaffinch  in 
Palestine,  L  307 ;  on  the  birds  of 
the  Sahara,  ii.  172  ;  on  the  animals 
inhabiting  the  Sahara,  ii.  224. 

Triton  orialatvs,  ii.  24. 

Triton  palmtpes,  ii.  24. 

Triloa  pvnctatus,  iL  24,  25. 

Troglodytes  vulgaris,  ii.  198. 

TeOooNS,  colours  and  nidiUcation  of 

Teopio-eisds,  white  only  when  ma- 

Tbopics,  freshwater  fishes  of  the,  il. 

17. 
Tkoot,  proportion  of  the  aeies  in,  i. 

aOS ;  msle,  pugnacity  of  the,  ii.  3. 
Trox    soAufoszu,    stridulation    of,    i. 

380. 
Tkoth,  not  rare  between  members  of 

the  same  tribe,  L  95  ;  more  highly 

appreciated    by   certain    tribes,   i. 


TuHBLER,  almond,  change  of  plumage 
in  the,  i.  294. 

Tvrdas  marufo,  il  170;  young  of,  ji. 
219. 

niniiu  migratoriai,  ii,  185. 

Tvrdas  mumciH,  ii.  170. 

Turdut  polyglottMs,    young    of,    ii. 
219, 

Tttrdai  tot^tiatvs,  ii.  no. 

Tdiueet,  swelling  of  the  wattles  of  1 
the  male,  ii.  72 ;  variety  o^  with   | 
a  topknot,  il  74;  recogn'" 
dog  by  a,  il  IIO;  wild,  pugnacity 
of  young  n:-'-  "    '"     -"'    -■- 


n 


;  male. 


-ild,  i, 


able  to  domesticated  females,  i 
119;  wild,  fiist  adrances  mule  by 
older  females,  iL  121 ;  wild,  briast- 
tafl  of  bristles  of  the,  il  17S.  1 

TErBKET-oooK,  soraping  of  the  wln«  J 
of,  upon  the  eround,  11.  61 ;  wild,  1 
display    of    plumage    by,    ii.    87; 
fighting  habits  of,  ii.  98. 


470 


TunrsB,  ProC  W.,  ob  Bwcnlar  fiwd- 
call  in  nuui  re&raUe  to  the 
pcmucaliu  camociu,  L  19 ;  ob  tlie 
oeeamnct  of  the  axtprwcouAjlmd 
fofnoDen  in  the  homan  haroems,  L 
28 ;  on  muscles  attached  to  the 
eoetjx  in  man,  L  29 ;  on  the  Jihun 
Urminaie  in  man,  L  30;  on  the 
Tnriabilitj  of  the  muscles,  L  109 ; 
on  abnornal  conditi<Mis  of  the 
human  uterus,  L  123;  on  the  de- 
relopment  of  the  mammarr  glands, 
L  209 ;  on  male  fishes  hatching  ora 
in  their  mouths,  L  210. 

TumiXf  texes  of  some  species  of^  iL 
201,  207. 

TOBTLE-DOYE,  cooing  of  the,  iL  60. 

Tqttle,  H.,  on  the  number  of  species 
of  man,  L  226. 

Ttlob,  E.  B.,  on  emotional  cries, 
gestures,  &c.,  of  man,  L  54;  on 
the  origin  of  the  belief  in  spiritual 
agencies,  L  66;  on  the  primitire 
barbarism  of  civilised  nations,  L 
181 ;  on  the  origin  of  counting,  i. 
181 ;  on  resemblances  of  the  mental 
characters  in  different  races  of 
man,  i.  232. 

TrPE  of  structure,  prevalence  of^  L 
211. 

Tt/phonUy  stridulating  organs  of,  i. 
378 ;  stridulation  of,  i.  380. 

Twins,  tendency  to  produce,  here- 
ditary, i.  133. 

Twite,  proportion  of  the  sexes  in  the, 
L307. 


U. 


Ugliness,  said  to  consist  in  an 
approach  to  the  lower  animals,  ii. 
354. 

Umbbella-bibd,  il  58,  59. 

Umbrina^  sounds  produced  by,  ii.  23. 

United  States,  rate  of  increase  in,  i. 
131 ;  influence  of  natural  selection 
on  the  progress  of,  i.  179 ;  change 
undergone  by  Europeans  in  the,  i. 
246. 

Upupa  epopSj  sounds  produced  by  the 
male,  ii.  62. 

URANHDiE,  coloration  of  the,  i.  396. 

Uria  troile,  variety  of,  (=  £7".  hcry- 
mans),  ii.  127. 


UBODEXJk,iL  24. 

VrottkU  Bemjammi^wermal  diflerenccs 
in,  iL  151. 

Use  and  disuse  of  puts,  effects  o^  L 
116;  influence  ci,  on  the  noes  of 
man,  i.  247. 

Uterus,  icveni<»i  in  the,  L 123 ;  more 
or  less  divided,  in  the  human  sob- 
ject,  L  123,  130;  double,  in  the 
cariy  progenitors  of  man,  i.  206. 


T. 


Vaocination,  influence  of,  L  166. 

Yanoouyeb  Island,  Mr.  Sproat  on  the 
savages  of,  L  239 ;  natives  of,  erad- 
ication of  fecial  hair  by  the,  ii. 
348. 

Vaneihu  cristatHs,  wing  taberdes  of 
the  male,  iL  48. 

Fon^ssa;,  L  387 ;  resemblance  of  lower 
surface  of^  to  bark  of  trees,  L 
39*2. 

VARTABn.rnr,  causes  oi,  L  111 ;  in 
man,  analogous  to  that  in  the  lower 
animals,  L  112;  <^  the  races  of 
man,  L  225;  greater  in  men  than 
in  women,  L  275;  period  o^  rela- 
tion of  the,  to  sexual  seloction,  L 
296 ;  of  biids,  ii.  124 ;  of  wmotmAaxj 
sexual  characters  in  man,  U.  320. 

Variation,  correlated,  i.  30 ;  laws  of, 
L  113;  in  man,  i.  185;  anali^ous, 
L  194;  analogous,  in  plumage  of 
birds,  ii.  74. 

Variations,  spontaneous,  L  131. 

Varieties,  al»ence  of,  between  two 
species,  evidence  of  their  distinct- 
ness, i.  215. 

Variety,  an  object  in  nature,  ii 
230. 

Variola,  communicable  between  man 
and  the  lower  animals,  i.  11. 

Vaureal,  i.  29. 

Veddahs,  monogamous  habits  oL  ii. 
363. 

Veitch,  Mr.,  on  the  ayersion  of 
Japanese  ladies  to  whiskers,  ii. 
349. 

Vengeance,  instinct  of,  1.  89. 

Venus  Erycina,  priestesses  of;  xL  357. 

Vermes,  i.  327. 

Vermiform  appendage,  i.  27. 


Terreaux,  M.,  on  the  attraction  of 
numerouA  males  by  the  femaJfi  of 
an  Anstralian  Bombyx,  i.  312. 

TBBTEBas,  caudal,  number  of,  in 
macaques  aud  liaboaus,  i.  150;  of 
monkeys,  portly  imbedded  in  the 


1  origin 


body,  i.  161. 

VSBl'BBRATA,   ii 


in  the  eyahi 
Firfua,  ii.  181. 
Vidua  axilUra,  i.  369. 
ViLLERHE,  M.,  on  the  infiQeiics  of 

pleaty  upon  stature,  i.  115. 
ViMBOB,  Aug^  on  the  male  of  Epeira 

nigra,  i.  338. 
TlPEtt,  difieranca  of  the  raxes  in  the, 

ii.  29. 
ViREY,  ou  the  number  of  species  of 

TiRTCES,  originally  social  only,  i.  93  j 
gradual  appreciation  of,  i.  16&. 

YiscettA,  Tariability  u^  in  man,  i. 
109. 

Vm  Archipelago,  popuhition  of  the, 
i.  225. 

Vlaoovioii,  Prof.,  on  the  iachio-pubic 
mnscle,  i,  127. 

Vocal  music  of  birde,  iu  51. 

Vocal  organs  of  man,  i.  58;  of  birds, 
i.  59;  ii.  163;  of  iroga,  it.  28;  of 
the  lufwaaorBS,  ii.  55;  difference  of, 
in  the  aeiea  of  birdi,  Ii.  56 ;  pri- 
marily used  ia  relation  to  the  pro- 
pagation of  the  Hpeciea,  ii.  330. 

VoQT,  Carl,  on  the  origin  of  apeciea, 
LI;  oatheoHBinofman,L4;  on 
the  semilnuar  fold  in  man,  L  33 ; 
ou  the  imitatlre  fiuulties  of  micro- 
cephalous idiota,  I.  57  ;  on  micco- 
cephalous  idiots,  i.  131;  on  skulls 
from  Brazilian  caves,  i.  218;  ou 
.u  of  th< 


a  the    fori 


of  the 


skull 

Ainoi  and  negroes,  ij.  321 ;  on  the 
ini-reiued  cranial  difference  of  the 
seiea  in  man  with  race-dsTelop- 
menl,  ii.  32'J;   on   the  obliquity  of 


the  eye  in  the  Chinese  and  Japanese, 

ii.  344. 
Voice  iu  mammals,  ii.  274;  in  mon- 
keys and  man,  ii.  319 ;  in  man,  ii. 

330;    origin  of,   in   air-breathing 

-irertehrates,  [i.  331. 
Von  Baer,  definition  of  sdrauoement 

In  the  organic  scale,  i.  211. 
VuLPiiW,  Prof.,  on  the  resemblance 

between  the  brains  of  man  and  of 

the  higher  a] 


the  higher  apes,  i,  11. 
VuLTFitis,    seieition   of  a 
the  femde,  ii.  IIG 


i^r 


ilours  of,  i 


cnchi  of  the  black  stork, 


,  arrival  of  the  i 


i.  117. 


Eoldiei 


lumber  of  spe- 
t:iBH  D[  man,  i.  -^'^o ;  on  the  colour 
of  Australian  infants,  ii.  316 ;  on 
the  beardlesaness  of  negroes,  ii. 
1  the  fondness  of  mankind 


for   1 


I    the 


o  ideas  of 


female  beauty,  ii 

end  Cochin  Chinese  ideas  of  beanty, 

ii,  347. 
WalckeHaeb  and   Gerrais,   on    the 

Idyriapoda,  i.  340. 
Walbeieb,  Mt  on  Ibe  henoaphro- 

ditiim  of  the  vertebrate  embryo.  L 

207, 
Wales,  North,  numerical  proportion 

of  male  and   female  births    in,  i, 

301. 
Walker,  Alei.,  on  the  large  s\ce  of 

the  hands  of    labourers'  children, 

i.  117. 
Walkek,  F.,  on  seiuni  diSerences  in 

the  diptera,  i.  348. 
Wallace,  Dr.  A.,  on  the  pieheuiile 


ITt'l 


mm  «<  *A«  tmrm  m 
if  A  :  Ml  \0A  vmrm^  M  U* 
tA*«  c», <.%/,<«,  I.  .^11 ;  4ft 
Oi|#l«'.^>r«,  I.    /1 1  ;  prvfArta«ft  W 

Mfw.  «arf  /?,  /'ent^  rtan4  Iw-,  L 

I,    ¥t\  ;    '.11    tJM    AvtuJMtifift    4^ 

WaMju;!'^  a.  R,,  Aft   tM  ori^  «/ 
MMft,  u  4 ;  'ift  tr^A  yr/ww  td  imat^ 

mnrntUs*  hy  ttti  */nA^^  L  62;  «• 
iM  VATTibj^  7Lyyt*!f^t*mk  c^  trvtJi 
MKi/«i(;  4iff«r<>rftt  tnbt*,  L  100 ;  ««r 
tiM  IfTTftU  '/f  aatanJ  KUctMft  ia 
MHMk,  i,  ]'/7, 1.'/'$;  *m  tht  ffceurreMm 
lA  r*sfWir^  wtatm%  MTa^««y  i.  1^5 ; 
/4i  Ui'i;  ^iMi*  '/f  natonU  »t\ectuM 
tm  tirilizM  iMtiMM,  i,  108;  cm  tik« 
ttK  ///  trf«  c//iiir«rrf(«ikc*  of  the  hair 
si  th*  tiifffw  in  Um  oraofl^  L  ld3 ; 
'«  th«  c/otrauii  Id  the  characten  of 
U»«  MaUf*  and  FafmaiM,  L  216 ;  on 
tlM  lin^;  //f  iMparatios  between  the 
I'apnaAii  and  MaUfi,  i,  218 ;  on  the 
Mri««  ti(  Omithi/fAsra  CrtztUB,  L  310 ; 
on  f/T'/t^/dire  rmttsmhlznc^  i.  322 ; 
/m  th«  r<;Utiir«  nizef  r/f  the  texes  of 
InMdtA,  i,  'HO ;  rm  KUiffhf/mifia,  i. 
'(4{f;  f/n  the  hird«  </f  Paradise,  i. 
2'/i^ ;  OD  the  puj^aacitf  of  the  males 
</f  Ijef/U/rhynrMuH  angu$tatn$^  i.  375 ; 
ifU  mtiUiU  pr^xluced  hy  Euchirug 
Umffimfinunf  1.  381  ;  on  the  ctAonn 
(A  huulcTTut^  i.  388  ;  on  Kallima^  i. 
392;  on  the  protective  colouring 
of  rn'/ths,  i,  394 ;  on  bright  colora- 
tion as  protective  in  butterflies,  L 
395 ;  on  rariability  in  the  Papi- 
lionidtf^y  i.  4^)2 ;  on  male  and  female 
butteWiies  inhabiting  different  sta- 
tions, i.  403 ;  un  the  protective 
nature  of  the  dull  colouring  of 
female  butterflies,  i.  4(A  405, 414  ; 
on  mimicicrv  in  butterflies,  i.  412 ; 
on  the  mimickry  of  leaves  by  Phas- 
midie,  i.  414  ;  on  the  bright  colours 
of  caterpillars,  i.  416 ;  on  brightly- 
coloured  fishes  frequenting  reefs,  ii. 
17  ;  on  the  coral  snakes,  ii.  31 ;  on 
Paradina   apoda^   ii.   74,  78;   on 


!•{«.  in  :  «K 


223;  «ft  tfte 

u.  340;  Oft  tftc 

on  the  markjaes  mi  tae  tz^er« 

302;  «ft  tfte  hcudft  of  tfte  ~ 

n.322;  oft  tW  dktzibfttia 

OB  the  hftmaft  body.  iL  37a. 

Waleci,  deiiliifint  of  t^ 
tating  membme  m  tbe,  L  33: 
tnsks  of  the,  ii  241.  248;  vae  ef 
the  tusks  hy  the,  iL  257. 

W  AUH,  B.  D!!,  Oft  the  pniportMft  of 
the  sexes  in  PapOio  Tmrtuu^  L  310; 
on  the  Cynipidae  aod  CeddoniTidae, 
1,314;  Oft  the  jaws  oi  Amm&opUa, 
i.  342;  on  CorydaiU  cormmtm*^  L 
342 ;  on  the  prehoisile  orgauu  of 
male  insects,  L  342 ;  on  the  an- 
tennae of  Pentkc,  L  343;  on  the 
caudal  appendages  of  dragiMft-flies,  L 
344 ;  on  Platt^tkyUum  concacmm^  L 
356 ;  on  the  sexes  of  the  Ej^one- 
rid^  L  361 ;  on  the  difference  of 
colour  in  the  sexes  o(^pectrmnfem>' 
raium,  i.  361 ;  on  sexes  of  dragon- 
flies,  L  361 ;  on  the  differ^ioe  of 
the  sexes  in  the  Ichnemnonids,  L 
365  ;  on  the  sexes  of  Oraodacna  airvLy 
i.  368 ;  on  the  yariation  of  the 
horns  of  the  male  Phanasug  canu- 
fex,  i.  370;  on  the  coloration  of 
the  species  of  Anthocharis,  i.  393. 

Wapiti,  battles  of;  ii.  240  ;  traces  of 
horns  in  the  female,  ii.  245  ;  attack- 
ing a  man,  ii.  253 ;  crest  of  the 
male,  ii.  282 ;  sexual  difference  in 
the  colour  of  the,  ii.  289. 

Warbler,  Hedge-,  ii,  198  ;  youne  of 
the,  ii.  209.  ^ 


Wa;:ulkr3,  Snpecb,  Qidification  of, 
ii.  Itift. 

WAJUiiEas,  acquired  bf  aniniHlii,  i,  50. 
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The  lAuTch  axi  JCducntim.— Kct.  lir.  JIxiibt. 

UdioM  Miaiimi.—&ia  Biutle  Fsire, 

Tim  fktnli  sod  On  Peepit.—Re<i.  W.  D.  HicUQUI. 

C^ct^uxfiiffl  and  f\nt>r(A«Mi«n, — Kev.  A.  Wkul 
CHUBTON  AND  JONES'  (Ahohdkaoth)  NEW  TESTAMENT, 
^Vltb  e  PlAin  i<^pLmiilor7  Cunimcnuiy  for  J'BinlLiifa  und  l^tnenil  Efoden; 
H'tlh  tDDTiT  LLbh  lan  JILibtrH[kiQ4  vi  ticTliunre  Scoicb,  itom  PhotugmpLd 


or  §uJk3D±3D  WjBSS 


CLOML^    'Z    M,y  HSTOBT  OV  THE  Arwmi?rBAlB>S^ 

ST9W.  .iMR.      I  ^IML      ««nL      «K 


OvryTHi)   MAKT    WHILE   LAT'T    OT   THE 
S^TXH I. V331L    7-:    v  laOf.ZTt.    ?5-3»>:35   CF    WaI^S.    rr-4r-aL 

CKjlBEF.^  ''EtT.  OKBiai  POETIfllX  WOWlS:  wtat  is  Uae. 

CSOCEETS   '^7    Bvr.   J-  W.j  WORKS   OF   ALEXAXDEK 
BfJfSWELUSUFZOT  SAMUEL  J0H55OX.  DJX, 

I  v^    K«9«it<«qu    Ids, 

ESgATS    OX    THE    FREXCH    KEVOLmOX. 

CEOWE  AXD  CAVALCASELLES  HISTORY  OF  FADTTIXG 

Ijiucrafarxu.    3  v^ti.     *▼).     C3k. 

HI5TOBY  OF   PADTTDiG  Di    XOKTH 


VTXlJT.    Wjch  CJsacnUKDs.    3  v«)l«.    9¥o. 


EABLY    FLEMISH    PAXSTERS.      WMi 

irbutntkui.    Pimc  ^ou    Ul 

CXTfNTXGHAM'S  rPma)  GOLDSMITHS  WORKS.    Printed 

Irrmi  'b«  tec  C<i:rioo.  r»Tueil  by  Ae  Auhor,  jod  edited.  wi;h  Xocca.    Wuk 
VifpKtttt,    4  ▼<><•.    ?TOu    3ic 

JOHXSON^    LIVES     OF    THE     MOST 

KMITSKXT  KSOUSH  VOKT^    With  Cnaal  Obsemdans  on  their  Wortsw 
lUOuia,  with  SoUit,    Zrch.    frwo.    22t.  Cd. 

J.  D.)  HISTORY   OF  THE  SIKHS,  from 


z' 


th«  ^>ri$^  of  fbe  Xatkn  to  the  Bftttfe*  of  tke  SntkJ.   ^Seoond  JEdOwm.    With 
Maptu    isro,    lis. 

<XHTH  fSfU  Edward,   AXXALS  OF  THE  WARS  OF  THE 
l>mr  An>  19th  CENTURIES^  1700-1315.  With  Maps.  9  toIsw    Fcan.  Stol 

iS.fsAth. 


—  LIVES   OF  THE  WARRIORS  OF  THE  17th  CES- 

'FUR  Y— Tb«  TlATtj  Year*'  War-The  Qvll  Ware  of  Fnn<x  and  EngUiid— 
fttf  O/mmaodere  of  Fleeu  and  Annies  before  the  Enemy.  16(M-i7a4  6  vfJa. 
VoUttro.    Mff.  V    «* 


PUBLISHED  BY  MR.  MURRAY. 


DARWIN'S  (Charles)  Journal  of  Researches  into  the  Natural 
History  of  the  Countries  visited  during  a  Voyage  round  ttie  Worid.  Tenth 
Edition.   Post  8vo.    9s. 

ORIGIN  OP  SPECIES  by  MEANS  of  NATURAL 


SELECTION ;  or,  the  Preservation  of  Favoured  Races  in  the  Struggle  for  Life. 
Fifth,  Edition.    Post  8vo.    14s. 

FERTILIZATION     OF     ORCHIDS     THROUGH 


INSECT  AGENCY,  and  as  to  the  good  of  Intercrossing.     With  Woodcuts. 
Post  8V0.    9«. 

VARIATION     OF    ANIMALS     AND     PLANTS 


UNDER  DOMESTICATION.    With  UlustraUons.    2  vols.    8vo.    28*. 

DESCENT    OF    MAN,    and    on    SELECTION    in 


RELATION  to  SEX.    With  Illustrations.    2  vols.    Crown  8vo.    24«. 

DELEPIERRE'S  (Octave)  HISTORY  OF  FLEMISH  LITERA- 
TURE FROM  THE  TWELFTH  CENTURY.    8vo.    9«. 

DENISON'S  (E.  B.)  LIFE  OF  BISHOP  LONSDALE.  With 
Portrait    Crown  8vo.    10<.'6d. 

DERBY'S  (Earl  op)  HOMER'S  ILIAD  RENDERED  INTO 
ENGLISH   BLANK  VERSE     Seventh  Edition.    2  vols.    Post  8vo.    KX. 

DE  ROS'  (LoBD)  MEMORIALS  OF  THE  TOWER  OF  LON- 
DON.   Second  Edition.    With  illustrations.    Crown  8vo.    12s. 

DEVEREUX'S  (W.  B.)  LIVES  OF  THE  EARLS  OF  ESSEX 
IN  THE  REIGNS  OF  ELIZABETH,  JAMES  L,  AND  CHARLES  L 
Portraits.    2  vols.    8vo.    30s. 

DOUGLAS'  (Sib  Howard)  LIFE  AND   ADVENTURES.    By 

S.  W.  FULLOM.    8vo.    Us. 

TREATISE     ON     GUNNERY.       Fifth    Edition. 

Woodcuts.    8vo.     21s. 

CONSTRUCTION    OF    MILITARY     BRIDGES 


AND  THs  Passage  of  Rivebs  in  Militabt  Opebations.    Plates.    8vo.    21  s. 

DUCANGE'S  UBBIMVAL  lATIN-ENGLISH  DICTIONARY. 

Illustrated  and  enlarged  by  niunerous  additions,  derived  from  patristic 
and  scholastic  authors,  the  works  of  the  Record  Gommiasion,  Medieeval 
Histories,  Charters,  Glossaries,  &c,  &c    By  £.  A.  DAYMAN,  B.D.    4to. 

[In  Preparation, 

DUDLEY'S  (Earl  op)  LETTERS  TO  BISHOP  COPLESTONE. 

Second  Edition.    Portrait    8vo.    10s.  M. 

DYER'S  (Thos.  H.)  HISTORY  OF  MODERN  EUROPE,  from 
the  Taking  of  Constantinople  by  the  Turks  to  the  €rlose  of  the  War  in  the 
Crimea,  1463-1857.    With  an  Index.    4  vols.    8vo.    42<. 

LIFE  AND  LETTERS  OF  JOHN  CALVIN.  Com- 
piled from  authentic  Sources.    With  Portrait    8vo.    16s. 

EASTLAKE'S    (Sir   Ohables)    CONTRIBUTIONS    TO    THE 

LITERATURE  OF  THE  FINK  ARTa    Second  EdUion.    8vo.    12«. 

MEMOIR;    With   Selections  prom  his   CJorre- 

sfondence,  and  Additional  Contributions  to  the   Literature  of  the  Fine 
Arts.    By  LADY  EASTLAKE.    8vo.    12s. 

^  ITALIAN  SCHOOLS   OF    PAINTING.     From 


the  German  of  Kdolbr.    Edited,  with  Notes.    Sixth  Edition.    With  100 
illustrations.    2  voU.    PostSvo.    30s. 


LIST  OP  STANDARD  WORKS 


EGYPTIANS  (ANCIENT):  Their  Manners  and  OuBtoms.  By 
SIR  J.  GARDNER  WILKINSON.  Fourth  Edition,  With  lUnstxationa. 
3  ToU.    Poet  8vo.    12s. 

(MODERN)  :  Their  Maniters  and  GnsrcofB.     By 


E.  W.  LANE.    ^/tA  ^Yiitum.    With  lUustrations.    2  vols.    Post  8vo.    I2s. 
ELLESMERE'S  (Lobd)  ESSAYS  ON  HISTORY,  BIOGRAPHY. 

GEOGRAPHY,  and  ENGINKERINO.    8vo.    12«. 

ELPHINSTONE'S   (Mount  Stuabt)  HISTORY    OP    INDIA. 

The  Hindti  and  Mahometan  Pftrioda.  Fifth  Edition.  With  Notes  and 
AddiUona  by  PROFESSOR  OOWELL.    With  Map    8m    18«. 

ELWIN'S  (Rev.  Whitwell)  WORKS  OF  ALEXANDER  POPE. 

With  Introductions  and  Notes,  and  many  original  Letters  now  for  the  first 
time  published.    With  Portrait.    Vols.  L  to  ill.    8vo.    1  Of .  6(2.  each. 

ENGELS    (Carl)     MUSIC     OF     THE     MOST     ANCIENT 

NATIONS  ;  particularly  of  the  Assyrians,  Egyptians,  and  Hebrews ;  with 
I  Special  Reference  to  the  Discoveries  in  Western  Asia  and  in  E^pt.      Second 
Edition.     With  100  JUustrations.    8vo.    10<.  6d. 

FARRAR'S   (Rev.  A.  S.)    CRITICAL  HISTORY   OP   FREE 

THOUGHT  IN  RliFERENCE  TO  THE  CHRISTIAN  REUGION.    8vo. 

FEATHERSTONHAUGff  S  (G.  W.)  TOUR  THROUGH  THE 

SLAVE  STATES  OF  NORTH  AMERICA,  from  the  River  Potomac,  to 
Texas  and  the  Frontiers  of  Mexico.    2  vols.    8vo.    26<. 

FERGUSSON'S  (James)  HISTORY  OF  ARCHITECTURE  IN 
ALL  COUNTRIES.  From  the  Earliest  Times.  With  1200  Illustrations. 
VOLS.  l.  &  II.    8V0.    42s.  each. 

Vol.  HI.    The  Modem  Styles.    With  312  Hlus- 

trations.    8vo.    31«.  Sd. 

FERRIER'S   (T.  P.)  CARAVAN   JOURNEYS    IN    PERSIA. 

AFFGHANISTAN,  HERAT.  TURKISTAN.  AND  BELOOCHISTAN,  with 
Descriptions  of  Meshed,  Balk,  and  Candabar,  and  Sketches  of  tiie  Nomade 
Tribes  of  Central  Asia.    Second  Edition.    With  Map.    8vo.    21«. 

HISTORY  OF   THE  AFFGHANS.     Witih  Map. 


8vo.     21«. 


FORSTER'S  (John)  HISTORY  OF  THE  GRAND  REMON- 
STRANCE, 1641.  With  an  Introductory  Essay  on  English  Freed(»n  tmder 
Plantagenet  and  Tudor  Sovereigns.    Second  Edition.    8vo.    I2s. 

LIFE  OF  SIR  JOHN  ELIOT,  1590-1632.      With 


Portrait.    2  voLj.    8vo.    30a. 

CROMWELL,  DEFOE,  STEELE,  CHURCHILL 

FOOTE.— Biographies.    Post  8vo.    12».  ' 

FORSYTH»S    (William)    LIFE    AND    TIMES    OF    CICERO. 

With  Selections  from  his  Correspondence  and  Orations.     Third  Edition. 
With  Illustrations.    8vo.    10&  6d. 

FOSS*  (Edward)  JUDGES  OF  ENGLAND.    With  Sketches  of 

their  Lives,  and  Notices  of  the  Courts  at  Westminster,  from  the  Conqaest  to 
the  Present  Time.    9  vols.    8vo.     I26«. 

BIOGRAPHICAL  DICTIONARY  OF   THE   JUDGES 

OF  ENGLAND,  from  thb  CONQUEST  to  the  PRESENT  TIME    1066- 
1870.    Condensed  tcom  the  above  work.    Medium  8va    2U.  * 


1 


PUBLISHED  BY  UR.  MUKEAY. 


GEOBGE  THE  THIRD'S  CORRESPONDENCE  WITH  LORD 
KOilTH.  Itfi9-B2.  iikllted,  *ia,  NoUa  will  InUoduoUoa,  bj  W.  BOSHAH 
MNNB.    Ivcls.    6vo.    32t 

GIBBON'S  (Edwabd)  HISTORV  OP  THE  DEGUNB  AND 
FA.LL  OP  'IHIC  ROUAS  blMFIBE.  Wllb  NoUa  by  liEAN  MiLMAN 
■Dd  M.  GDIZOT.  A  new  laiiiDiu  BdiWd.  »llh  addillonal  Ngla  Incoi- 
.e  E*9«irehH  o(  nmnl  wtlLeri,  by  WM.  SMITH.  DCU    With 


wraUng 


GHENVILLE'S    (Gboeob)    PUBLIC   AND    PEIVATE    COB- 

ItEHPONDENLE  WITH  HIS  FUIENDS  AND  CO NTEMPOEA Kilts, 
darings  period  at  Tlilrty  Yean.  JuelodhiE  kis  Dtuy  of  FaUilaU.  Etcdu 
vtiile  First  Lord  of  tbe  Treasury.    EdlHd.  nlih  Nolo,  by  W.  J.  SHITU. 

GBET'S  (Eam.)  CORRESPONDENCE  WITH  KING  WILLIAM 


Cabinet   EdUion.     Witli  Portrait  a 


GU8TAVUS   VASA  (Lwe   ot).    His  EipWita  and  AdvenlureB. 


HISTORY     OP     THE    STATE    OF     EDBOPE 

DUKlNli  THE  MiUDLE  AGES.    AlcnmUi  ndilUm.    3  voli.    8vo.    am. 
— - — -  UTEKARY    HI8T0BT    OP    EUROPE,      fburii 

HISTORICAL   WORKS.    With  the  Author't  lalatt 

CorreclvmiaRd  AMilJoni.  CDntilDlnglllSTORYOFKNaLANIi—eDltOPU 
UniUHO  THE  JdlUni-B  AQta^TKRARY  HISTOKY  OF  EUROPE. 


npabliibmb] 
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8  LIST  OF  STANDARD  WORKS 


HAMILTON'S    (James)    WANDERINGS    IN    NORTHERN 

AFRICA,  Bl!:>fGHAZI,  CYRENK.  THE  OASIS  OF  SIWAH.  Ac.    Seetmd 
Edition,    With  Woodcuts.    PostSva    12t. 


(W.    J.)    RESEARCHES    IN   ASIA   MINOR, 

PONTdS,  AND  ARMENIA;  with  tome  Aooonnt  of  the  Antiquitiet  and 
Geology  of  those  Countries.    With  Map  and  Plates.    3  vols.    8vo.    38s. 

HANDBOOK  TO  THE  CATHEDRALS  OF  ENGLAND ;  a 

Concise  History  of  each  See,  with  Biographical  Notices  of  the  Bishops.  3y 
RICHARD  J.  KING,  B.A.  With  300  lUostrations.  6  vols.  Poet  8vo. 
Containing  :— 

Southern  Divigion;  Winchesteb,  Salibbuby,  Exeteb,  Wells, 
RocHESTKB,  Canterburt,  AMD  CHICHESTER.  With  110  Illustrations. 
2  vola.    Crowii  8vo.    24*. 

Eaetem  Division;    Oxford,   Petebbobough,   Ely,   Nobvich, 

AND  LiNCOLK.    With  90  Illustrations.    Crown  8vo.    18<. 
Western  Division ;  Bristol,  Gloucesteb,  Hebeford,  Woboes- 
TEK,  AXD  LnciiFiELD.    With  60  Illustrations.    Crown  8vo.    16s. 

Northern  Division ;  Yobk,  Ripon,  Dxjbham,  Carlisle,  Cheetieb, 
AMD  Makcuestee.    With  60  Illustrations.    Crown  8vo.    2  vols.    21s. 

HANNAH'S  (Rev.  Dr.)  DIVINE  AND  HUMAN  ELEMENTS 

IN  HOLY  SCRIPTURE.    8vo.    10*.  6d. 

HATHERLEY*S  (Lord)   CONTINUITY  OF  SCRIPTURE,  as 

declared  by  the  Testimony  of  our  Lord  and  of  the  Evangelists  snd  Apostles. 
Fourth  Edition.    Crown  8vo.    6«. 

HEAD'S  (Sir   F.  B.)  ROYAL  ENGINEER,  and   the   Royal 
EsTABUSHHSNTSAT  Woolwich  AND  Chatham.  With  Ulustratibns.  8to.  12s. 

DEFENCELESS    STATE    OF    GREAT   BRITAIN. 

Contents — 1.  Military  Warfare.  2.  Naval  Warfare.  3.  The  Invasion  o 
England.  4.  The  Capture  of  London  by  a  French  Army.  5.  The  Treatmen 
of  Women  in  War.    6.  How  to  Defend  Great  Britain.    Post  8vo.    12s. 

FAGGOT  OF   FRENCH  STICKS ;  or,  Description  of 

Paris  in  1851.    2nd  Edition.    2  vols.    Post  8vo.    12s. 

DESCRIPTIVE  ESSAYS.  Contributed  to  the  *  Quar- 
terly Review.*    2  vols.    Post  8vo.    18». 

HERODOTUS :  A  New  English  Version.  Edited,  with  copious 
Notes,  from  the  most  Recent  Sources  of  Information.  By  GEORGE 
RAWLINSON,  M.A.  Assisted  by  Sir  Hkkry  Rawunson  and  Sir  Gabbxbr 
WiLKiMSOK.    Second  Edition.    With  Maps  and  Woodcuts.     4  vols.     8vo. 

48s. 

HESSEY'S  (Rev.  Dr.)  SUNDAY:  its  Origin,  History,  and 
Present  Obligations.    Second  Ikiition.    Post  8vo.    95. 

HILL  (Frederick)  ON  CRIME:  its  Amount,  Causes,  and 
Remedies.    8vo.    12s. 

HOMER'S  ILIAD,  rendered  into  English  Blank  Verse.  By  the 
EARL  OF  DERBY.    Seventh  Editum.    2  vols.   Small  8vo.    10s. 

HOOK'S  (Dean)  CHURCH  DICTIONARY :  a  Manual  of  Reference 

for  the  Clergy — Students— and  General  Readers.   Tenth  Editum.   8vo.   I6s. 

HORACE.  A  New  Edition  of  the  Text.  Edited  by  DEAN 
MILMAN.    With  100  Illustrations.    Small  8vo.    7s.  6d. 


LIFE.    By  Dean  Milman,    With  Illustrations.    8yo.    9s. 


PUBLISHED  BY  MR.  MUKRAY. 


JAMESON'S   (Mrs.)    LIVES    OF    THE    EARLY    ITALIAN 

PAINT£RS--and  the  Progress  of  Painting  in  Italy  from  Cimabue  to  Bassano. 
Tenth  Edition.    With  50  Portraits.    Post  8vo.    12s. 

JOHNSON'S  (Samuel)  LIFE.  By  JAMES  BOSWELL.  In- 
cluding the  Tour  to  the  Hebrides.  Edited  by  the  Rt.  Hon.  J.  W.  Cboeks. 
With  Portraits.    Royal  8vo.    10«. 

LIVES  OF  THE  MOST    EMINENT  ENGLISH 

POETS,  with  Critical  Observations  on  their  Works.    Edited,  with  Notes, 
by  Pkteb  Cunningham,  F.S.A.      With  Portrait.    3  vols.    8vo.    22<.  6d. 

JOHNSTON'S  (Wm.)  ENGLAND  AS  IT  IS :  Political,  Social, 
and  Industrial,  in  the  Nineteenth  Century.    2  vols.    Post  8vo.    18«. 

JONES  AND  CHURTON'S  (Archdeacon)  NEW  TESTA- 
MENT. Edited,  with  a  Plain  Peactical  Cohuentaby  for  the  use  of 
Families  and  General  Readebs.  With  100  Panoiamic  and  other  Views 
from  Sketches  and  Photographs  made  en  the  Spot.   2  vols.    Crown  8vo.    2K. 

JUNIUS;  the  Handwriting  of  Junius  professionally  investigated. 
By  MR.  CHABO  r.  Expert.  With  Preface  and  Collateral  Evidence,  by  the 
Hon.  Edward  Twisleton.    With  Facsimiles,  Woodcuts,  &c    4to. 

KEN'S  (Bishop)  LIFE.    Secmd  Edition.    With  Portrait.    2  vols. 

8vo.     18s. 

KERR'S  (Robert)  GENTLEMAN'S  HOUSE ;  or,  How  to  Plan 

English  Residences,  from  the  Parsonage  to  the  Palace.     Third  Edition. 
With  Views  and  Plans.    8vo.    24s. 

(R.   Malcolm)  BLACKSTONE'S  COMMENTARIES, 

adapted  to  the  present  state  of  the  Law.    Jf'ourth  Edition.    4  vols.    8vo. 

[In  the  Press, 

KING'S  (Rev.  0.  W.)  ANTIQUE  GEMS ;  their  Origin,  Use,  and 

Valne,  as  Interpreters  of  Ancient  History,  and  as  illustrative  of  Ancient  Art. 
Second  Edition.    With  Illustrations.    8vo.    24s. 

KIRK'S  (J.  Foster)  HISTORY  OF   CHARLES   THE  BOLD, 

DUKE  OF  BURGUNDY.    With  Portraits.    3  vols.    8vo.    45». 

KORFF'S  (Baron)  ACCESSION  OF  NICHOLAS  I.,  compiled 
by  special  command  of  the  Emperor  Alexander  IL  Translated  fh>m  the 
Russian.    8vo.    10s.  6d. 

KUGLER'S  (Fbanz)  HISTORY  OF  PAINTING  (The  Italian 

Schools).    Edited,  with  Notes,  by  SIR  CHARLES  EASTLAKK     Sixth 
Edition.    With  Illustrations.    2  vols.    Post  8vo.    30s. 

(German,  Dutch,  and  Flemish  Schools). 

Edited,  with  Notes,  by  DR.  WAAGEN.  Second  EdUion.  With  Illustrations. 
2  vols.    Post  8vo.    24s. 


LANE'S  (Edw.  W.)  account  OF  THE  MANNERS  AND 

CUSTOMS  OF  THE  MODERN  EGYPTIANS.    Ftfth  Edition.   With  Wood- 
cuts.   2  vols.    Post  8vo.    12s. 

LAYARD'S  (A.  H.)  TRAVELS  AND  RESEARCHES  AT 

NINEVEH  AND  BABYLON.  With  an  Account  of  the  Manners  and  Arts 
of  the  Ancient  Assyrians;  being  the  Narrative  of  a  First  and  Second  Expe- 
dition to  the  Ruins  of  Assyria.  With  Maps  and  Illustrations.  3  vols.  8vo. 
57s. 

LENNEP'S  (H.  Van)  TRAVELS  IN  ASIA  MINOR.  With 
Illustrations  of  Biblical  Literature  and  Archaeology.  With  Maps  and  Illus- 
trations.   2  vols.    Post  8vo.    24f . 


10  LIST  OF  STANDARD  WORKS 


LEWIS'  (Sir  G.  C.)  ESSAY  ON  THE  GOVERNMENT  OF 

DEPIIINDENCIGS.    8to.    12f. 

LEXINGTON  (The)  PAPERS ;  or,  Some  Account  of  the  Courts 
of  London  and  Vienna  at  the  end  of  the  1 7th  Century.  Edited  by  HON.  H. 
MANNlsIRS  SUTTON.    Sva    lit. 

LIDDELL'S  (Dean)  HISTORY  OF  ROME :  from  the  Earliest 
Times  to  the  Establishment  of  the  Empire.  With  Chapters  on  the  History 
of  Literature  and  Art    2  vols.    8vo.    28<. 

LINDSAY'S    (Lord)    LIVES    OF    THE    LINDSAYS;    or,    a 

Memoir  of  the  Houses  of  Crawford  and  Balcarres.    3  vol:$.    8vo.    24<. 

LOWE'S  (Sir  Hudson)  HISTORY  OF  THE  CAPTIVITY  OF 

NAPOLEON  AT  ST.  HELENA.    Edited  by  WILUAM  FORSYTH.    With 
Portrait    3  vols.    8vo.    45«. 

LYELL'S   (Sir   Charles)  PRINCIPLES  OF  GEOLOGY;    or, 

the  Ancient  Changes  of  the  Earth  and  its  Inliabitants,  as  illustrated  by  Geolo- 
gical Monuments.    Tenth  EdUian,    With  Illustrations.    2  vols.    8vo.    32s. 

ANTIQUITY    OF   MAN    FROM    GEOLOGICAL 

EVIDENCES.     With  Remarks  on  Theories  of  the  Origin  of  Species  by 
YariaUon.    Third  Ediium.    With  Illustrations.    8vo.    Us. 


LYTTON'S    (Lord)    LOST    TALES    OF    MILETUS.      Second 

Edition,    Post  8vo.    Is.  6d. 
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NORTH'S  (Lord)  CORRESPONDENCE  with  KING  GEORGE 
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An  Address. — A.  J.  Beresfobd  Hope,  M.P. 
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I. — Fuel,  Wood,  Peat    Ck>AL,  Charcoal,  Coke.   Fire-Clats.   Coffee, 

Zinc,  and  Brass.    30<. 
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Edited,  with  Notes  and  Essays,  Historical,  Ethnographical,  and  Geogra- 
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ROBERTSON'S    (Canon)   HISTORY   OP   THE   CHRISTIAN 
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PALESTINE  AND  THE  ADJACENT  REGIONS;  a  Journal  of  Travels  in 
1838  and  1852.     fhird  Edition.    Maps.    3  vols.    8vo.    A28. 
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QUITIES.   With  Woodcuts.    Royal  8vo.    21». 
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HALL,  M.A.    (964  pp.)    Medium  8vo.    21«. 


PUBLISHED  BT  MR.  MDBBAT. 


eOMEKVILOTS   (Mart)   PHYBICAL   GEOGRAPHY.     SirfA 
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